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How To Use This Soil Survey 


General Soil Map 


The general soil map, which is the color map preceding the detailed soil maps, shows the survey area 
divided into groups of associated soils called general soil map units. This map is useful in planning the 
use and management of large areas. 


To find information about your area of interest, locate that area on the map, identify the name of the 
map unit in the area on the color-coded map legend, then refer to the section General Soil Map Units 
for a general description of the sails in your area. 

Detailed Soil Maps 


The detailed soil maps follow the general soil map. These maps can 
be useful in planning the use and management of small areas. 


To find information about 
your area of interest, ; ri, 
locate that area on the ratte 

Index to Map Sheets, 4 Roa] 
which precedes the soil 4 | 13 [NE 
maps. Note the number of 14... rte }20-- 
the map sheet, and turn to A 
that sheet. 


MAP SHEET 


Locate your area of 
interest on the map 
sheet. Note the map unit 
symbols that are in that 
area. Turn to the Index 
to Map Units (see Con- 
tents), which lists the map 
units by symbol and 
name and shows the 
page where each map MAP SHEET 
unit is described. 


F INTEREST 


NOTE: Map unit symbols in a soil 
survey may consist only of numbers or 
letters, or they may be a combination 
of numbers and letters. 


The Summary of Tables shows which table has data on a specific land use for each detailed soil map 
unit. See Contents for sections of this publication that may address your specific needs. 


Fr nT ee a I a 


This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal part 
of the National Cooperative Soil Survey. 

Major fieldwork for this soil survey was completed in 1983. Soil names and 
descriptions were approved in 1983. Unless otherwise indicated, statements in 
this publication refer to conditions in the survey area in 1983. This survey was 
made cooperatively by the Soil Conservation Service and the Arizona 
Agricultural Experiment Station. It is part of the technical assistance furnished to 
the Eloy, Florence-Coolidge, and West Pinal National Resource Conservation 
Districts. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. If 
enlarged, maps do not show the small areas of contrasting soils that could have 
been shown at a larger scale. 

All programs and services of the Soil Conservation Service are offered on a 
nondiscriminatory basis, without regard to race, color, national origin, religion, 
sex, age, marital status, or handicap. 


Cover: Casa Grande Monument, or the Great House, built by the Hohokam Indians about 
1300 A.D. The adobe structure sits on Coolidge sandy loam, the same soil from which the 
adobe bricks were made. 
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Foreword 


This soil survey contains information that can be used in land-planning 
programs in the survey area. It contains predictions of soil behavior for selected 
land uses. The survey also highlights limitations and hazards inherent in the soil, 
improvements needed to overcome the limitations, and the impact of selected 
land uses on the environment. 

This soil survey is designed for many different users. Farmers, ranchers, and 
agronomists can use it to evaluate the potential of the soil and the management 
needed for maximum food and fiber production. Planners, community officials, 
engineers, developers, builders, and home buyers can use the survey to pian 
land use, select sites for construction, and identify special practices needed to 
ensure proper performance. Conservationists, teachers, students, and specialists 
in recreation, wildlife management, waste disposal, and pollution contro! can use 
the survey to help them understand, protect, and enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. Clayey 
or wet soils are poorly suited to use as septic tank absorption fields. 

These and many other soil properties that affect land use are described in this 
soil survey. Broad areas of soils are shown on the general soil map. The location 
of each soil is shown on the detailed soil maps. Each soil in the survey area is 
described. Information on specific uses is given for each soil. Help in using this 
publication and additional information are available at the local office of the Soil 
Conservation Service or the Cooperative Extension Service. 


pO ee 


Donald W. Gohmert 
State Conservationist 
Soil Conservation Service 
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Location of Pinal County, western part, In Arizona. 


Soil Survey of 


Pinal County, Arizona, Western Part 


By Jon F. Hall, Soil Conservation Service 


Fieldwork by Jon F. Hall, Donald J. Breckenfeid, Elmer D. Adams, Hayes C. Dye, and 


Donald F. White, Soil Conservation Service 


United States Department of Agriculture, Soil Conservation Service, 


in cooperation with 
Arizona Agricultural Experiment Station 


Pinat County, WESTERN Paart, consists of cropland, 
rangeland, and potentially arable land of the Casa 
Grande Valley and parts of the Santa Cruz and Gila 
River Valleys that lie within Pinal County. These valleys 
are within the Basin and Range province. The survey 
area is bounded by the Gila River Indian Reservation 
on the north, Pima County on the south, Maricopa 
County on the west, and the Picacho Mountains and 
Florence-Casa Grande Canal on the east. The survey 
area has a land area of 937,020 acres, or 1,464 square 
miles. : 

Irrigated farming, some cattle ranching, feedlot 
operations, and copper mining are the most important 
industries. Irrigated farming is the largest industry. The 
main crops are cotton, small grain, and alfalfa. 

Pinal County was formed in 1875 from parts of 
Maricopa and Pima Counties. The town of Florence, 
founded in 1866, was chosen as the county seat. It was 
a stage stop and an important trade center for mining. 
Coolidge was established in 1926, when the Coolidge 
Dam was under construction. Casa Grande, an 
important trading and shipping center, was established 
in 1919. Eloy was founded in 1903. It first was called 
Cotton City by early settlers, but later it was renamed 
Eloy. Arizola, a small station on the Southern Pacific 
Railroad line, was established in 1891. Red Rock was 
settled in 1881, and Picacho was an early stage stop on 
the road from Phoenix to Tucson. In 1916 Stanfield was 
the site of a one-room adobe school and a post office. 

Two interstate highways and two major federal 
highways serve the area. They are Interstate 8, which 
runs from east to west, and Interstate 10, which runs 
from southeast to northwest. U.S. Highways 80 and 89 


are near Florence and run generally from north to 
south. 

The major state highways are 87 and 93, which run 
from north to south, and 84, which runs from east to 
west. 

Two older surveys, “The Casa Grande Area” and 
“The Middle Gila Valley Area,” were published in 1941 
and 1920, respectively. These earlier surveys cover a 
part of the present survey. The present survey, 
however, updates the earlier surveys and provides 
additional information and larger maps that show the 
soils in greater detail. 

Descriptions, names, and delineations of soils in this 
soil survey do not fully agree with those on soil maps 
for adjacent survey areas. Differences are the result of 
better knowledge of soils, modifications in series 
concepts, intensity of mapping, or the extent of soils 
within the survey area. 


Climate 


Prepared by the National Climatic Data Center, Asheville, North 
Carolina. 


Summers are hot and winters are cool in the survey 
area. Winter days are fairly warm, although the 
temperature drops below freezing most nights each 
winter. Rainfall is scant in most months but is heaviest 
in summer, when scattered thunderstorms develop in 
the moist air, which occasionally sweeps inland from 
the Gulf of Mexico. Snow cover in winter is not 
persistent and generally is confined to the higher 
elevations. 


Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Casa Grande, 
Arizona, in the period 1951 to 1980. Table 2 shows 
probable dates of the first freeze in fall and the last 
freeze in spring. Table 3 provides data on length af the 
growing season. 

In winter, the average temperature is 53 degrees F 
and the average daily minimum temperature is 37 
degrees. The lowest temperature on record, which 
occurred at Casa Grande on December 24, 1974, is 15 
degrees. In summer the average temperature is 105 
degrees. The highest recorded temperature, which 
occurred on June 27, 1979, is 119 degrees. 

Growing degree days, shown in table 1, are 
equivalent to heat units. During the month, growing 
degree days accumulate by the amount that the 
average temperature each day exceeds a base 
temperature (50 degrees F). The normal monthly 
accumulation is used to schedule single or successive 
plantings of a crop between the last freeze in spring 
and the first freeze in fall. 

Of the total annual precipitation, 4 inches, or 45 
percent, usually falls in April through September, which 
includes the growing season for most crops. In 2 years 
out of 10, the rainfall in April through September is less 
than 3 inches. The heaviest 1-day rainfall during the 
period of record was 3.42 inches at Casa Grande on 
August 12, 1964. Thunderstorms occur about 23 days 
each year, and most occur late in summer. 

Snowfall is rare. In 99 percent of the winters, there is 
no measurable snowfall. In 1 percent there is only a 
trace of snowfall, which usually is of short duration. 

The average relative humidity in midafternoon is 
about 25 percent. Humidity is higher at night, and the 
average at dawn is about 50 percent. The sun shines 
85 percent of the time possible in summer and 70 
percent in winter. The prevailing wind is from the east. 
Average windspeed is highest, 7 miles per hour, in 
summer. 


How This Survey Was Made 


This survey was made to provide information about 
the soils and miscellaneous areas in the survey area. 
The information includes a description of the soils and 
miscellaneous areas and their location and a discussion 
of their suitability, limitations, and management for 
specified uses. Soil scientists observed the steepness, 
length, and shape of the slopes; the genera! pattern of 
drainage; the kinds of crops and native plants; and the 
kinds of bedrock. They dug many holes to study the soil 
profile, which is the sequence of natural layers, or 
horizons, in a soil. The profile extends from the surface 
down into the unconsolidated material in which the soil 
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formed. The unconsolidated material is devoid of roots 
and other living organisms and has not been changed 
by other biological activity. 

The soils and miscellaneous areas in the survey area 
are in an orderly pattern that is related to the geology, 
landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is 
associated with a particular kind or segment of the 
landscape. By observing the soils and miscellaneous 
areas in the survey area and relating their position to 
specific segments of the landscape, a soil scientist 
develops a concept, or model, of how they were 
formed. Thus, during mapping, this model enables the 
soil scientist to predict with considerable accuracy the 
kind of soil or miscellaneous area at a specific location 
on the landscape. 

Individual soils on the landscape commonly merge 
gradually into one another as their characteristics 
gradually change. To construct an accurate map, 
however, soil scientists must determine the boundaries 
between the soils. They can observe only a limited 
number of soil profiles. Nevertheless, these 
observations, supplemented by an understanding of the 
soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to 
determine the boundaries. 

Soil scientists recorded the characteristics of the soil 
profiles that they studied. They noted color, texture, 
size, and shape of soil aggregates, kind and amount of 
rock fragments, distribution of plant roots, reaction, and 
other features that enable them to identify soils. After 
describing the soils in the survey area and determining 
their properties, the soil scientists assigned the soils to 
taxonomic classes (units). Taxonomic classes are 
concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes 
are used as a basis for comparison to classify soils 
systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly 
on the kind and character of soil properties and the 
arrangement of horizons within the profile. After the soil 
scientists classified and named the soils in the survey 
area, they compared the individual soils with similar 
soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data 
based on experience and research. 

While the soil survey was in progress, samples of 
some of the soils in the area were collected for 
laboratory analyses. Soil scientists interpreted the data 
from these analyses and tests as well as the field- 
observed characteristics and the soil properties to 
determine the expected behavior of the soils under 
different uses. Interpretations for all of the soils were 
field tested through observation of the soils in different 
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uses and under different levels of management. Some 
interpretations were modified to fit local conditions, and 
some new interpretations were developed to meet local 
needs. Data were assembled from other sources, such 
as research information, production records, and field 
experience of specialists. For example, data on crop 
yields under defined levels of management were 
assembled from farm records on the same kinds of soil. 
Predictions about soil behavior are based not only on 
soil properties but also on such variables as climate 
and biological activity. Soil conditions are predictable 
over long periods of time, but they are not predictable 


from year to year. For example, sail scientists can state 
with a fairly high degree of probability that a given soil 
will be flooded in most years, but they cannot predict 
that flooding will always be at a specific level on the soil 
on a specific date. 

After soil scientists located and identified the 
significant natural bodies of soil in the survey area, they 
drew the boundaries of these bodies on aerial 
photographs and identified each as a specific map unit. 
Aerial photographs show trees, buildings, fields, roads, 
and rivers, all of which help in locating boundaries 
accurately. 


General Soil Map Units 


The general soil map at the back of this publication 
shows broad areas that have a distinctive pattern of 
soils, relief, and drainage. Each map unit on the general 
soil map is a unique natural landscape. Typically, a map 
unit consists of one or more major soils or 
miscellaneous areas and some minor soils or 
miscellaneous areas. It is named for the major soils or 
miscellaneous areas. The soils or miscellaneous areas 
making up one unit can occur in other units but in a 
different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils or miscellaneous areas can be identified 
on the map. Likewise, areas that are not suitable can 
be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one map unit differ from place to place 
in slope, depth, drainage, and other characteristics that 
affect management. 

The general map-units in this survey have been 
grouped into general kinds of landscape for broad 
interpretive purposes. Each of the broad groups and the 
map units in each group are described in the following 
pages. 


Map Unit Descriptions 


Soils on Flood Plains 


This group consists of one map unit. It makes up 
about 8 percent of the survey area. 


1. Glenbar-Gilman-Trix 


Deep, well drained, nearly level, loamy soils; on flood 
plains 


This map unit is along the Santa Cruz River, Gila 
River, Greens Wash, Santa Rosa Wash, and the major 
intermittent tributaries. Slopes are 0 to 1 percent. The 
vegetation in areas not cultivated is mainly mesquite, 
cottonwood, and perennial and annual grasses and 
forbs. Elevation is 1,140 to 2,000 feet. The average 


annual precipitation is 6 to 8 inches, the average annual 
air temperature is 68 to 72 degrees F, and the average 
frost-free season is 240 to 325 days. 

This unit makes up about 8 percent of the survey 
area. 

Glenbar and Gilman soils are deep and well drained. 
They formed in alluvium derived from mixed sources. 
These soils are loamy throughout and extend to a depth 
of 60 inches or more. 

Trix soils are deep and well drained. They formed in 
alluvium deposited over older alluvium derived from 
mixed sources. These soils are loamy throughout and 
extend to a depth of 60 inches or more. 

Of minor extent in this unit are Antho, Cashion, 
Gadsden, Ginland, Pimer, and Valencia soils. 

This unit is used mainly as irrigated cropland. It is 
also used as rangeland and for homesite development. 

If this unit is used as rangeland, the main limitation is 
the low precipitation. 

If this unit is used for irrigated crops, it is limited 
mainly by the hazard of flooding. The risk of flooding 
can be reduced by the use of dikes and levees. 

The main limitations for homesite development are 
the hazard of flooding and low soil strength. 


Soils on Stream Terraces 


This group consists of one map unit. It makes up 
about 19 percent of the survey area. 


2. Marana-Sasco-Denure 


Deep, weil drained and somewhat excessively drained, 
nearly level, loamy soils; on stream terraces 


This map unit is adjacent to the soils on flood plains 
along the major drainageways and tributaries. Slopes 
are 0 to 1 percent. The vegetation in areas not 
cultivated is creosotebush, cacti, mesquite, and annual 
grasses and forbs. Elevation is 1,140 to 3,200 feet. The 
average annual precipitation is 6 to 8 inches, the 
average annual air temperature is 68 to 72 degrees F, 
and the average frost-free season is 240 to 325 days. 

This unit makes up about 19 percent of the survey 
area. 


Marana and Sasco soils are deep and well drained. 
They formed in alluvium derived from mixed sources. 
These soils are loamy throughout and extend to a depth 
of 60 inches or more. 

Denure soils are deep and somewhat excessively 
drained. They formed in alluvium derived from mixed 
sources. These soils are loamy throughout and extend 
to a depth of 60 inches or more. 

Of minor extent in this unit are Dateland, Contine, 
Mohall, Rositas, and Saminiego soils. 

This unit is used mainly for irrigated crops. It is also 
used as rangeland and for homesite development. 

If this unit is used for irrigated crops, the main 
limitations are the hazard of flooding and susceptibility 
to gullying. 

If this unit is used as rangeland, the main limitations 
are the low precipitation and susceptibility to gullying. 

The main limitations for homesite development are 
the hazard of flooding, low soil strength, and 
susceptibility to gullying. 


Soils on Fan Terraces 


This unit consists of three map units. It makes up 
about 46 percent of the survey area. 


3. Mohall-Contine 


Deep, well drained, nearly level to gently sloping, loamy 
and clayey soils; on fan terraces 


This map unit is mainly west and south of Picacho 
Peak. Slopes range from 0 to 3 percent. The vegetation 
is mainly creosotebush, mesquite, cacti, shrubs, and 
annual grasses and forbs. Elevation is 1,140 to 2,000 
feet. The average annual precipitation is 6 to 8 inches, 
the average annual air temperature is 68 to 72 degrees 
F, and the average frost-free season is 240 to 325 
days. 

This unit makes up about 15 percent of the survey 
area. 

Mohall soils are deep and well drained. They formed 
in alluvium derived from mixed sources. These soils are 
loamy throughout and extend to a depth of 60 inches or 
more. 

Contine soils are deep and well drained. They formed 
in alluvium derived from mixed sources. These soils are 
clayey to a depth of about 51 inches and are loamy 
below this depth. 

Of minor extent in this unit are Casa Grande, 
Denure, Laveen, and Tremant soils. 

This unit is used as irrigated cropland and rangeland. 
Some areas are used for homesite development. 

if this unit is used for irrigated crops, the main 
limitation is the slow permeability of the Contine soils. 
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The Mohall soils are limited mainly by the hazard of 
wind erosion. 

If this unit is used as rangeland, the main limitation is 
the low precipitation. 

If this unit is used for homesite development, the 
main limitation is the shrink-swell potential. 


4. Denure-Laveen-Dateland 


Deep, somewhat excessively drained and well drained, 
nearly level to sloping, loamy soils; on fan terraces 


This map unit is in the intermediate to lower position 
on fan terraces. Slopes range from 0 to 8 percent. The 
vegetation in areas not cultivated is creosotebush, 
paloverde, mesquite, cacti, and annual grasses and 
forbs. Elevation is 1,140 to 3,200 feet. The average 
annual precipitation is 6 to 8 inches, the average annual 
air temperature is 68 to 72 degrees F, and the average 
frost-free season is 240 to 325 days. 

This unit makes up about 17 percent of the survey 
area. 

Denure soils are deep and somewhat excessively 
drained. They formed in alluvium derived from mixed 
sources. These soils are loamy throughout and extend 
to a depth of 60 inches or more. 

Laveen soils are deep and well drained. They formed 
in alluvium derived from mixed sources. The surface 
layer is loamy. Below this to a depth of 60 inches or 
more the soils are loamy and have soft masses and 
concretions of lime. 

Dateland soils are deep and well drained. They 
formed in alluvium derived from mixed sources. These 
soils are loamy throughout and extend to a depth of 60 
inches or more. 

Of minor extent in this unit are Coolidge, Gilman, 
Mohall, Tremant, and Valencia soils. 

This unit is used as irrigated cropland and rangeland 
and for homesite development. 

The main limitations for irrigated crops are the 
hazard of soil blowing, the moderate available water 
capacity of the Denure soils, and the high lime content 
of the Laveen soils. The main limitation for use as 
rangeland is the low precipitation. This unit has few 
limitations for homesite development. 


5. Cipriano-Pinamt-Momoli 


Very shallow, shallow, and deep, well drained and 
somewhat excessively drained, nearly level to sloping, 
very gravelly, cobbly, and loamy soils; on fan terraces 


This map unit is on fan terraces that extend from the 
base of hillslopes and mountain slopes. Slopes range 
from 0 to 7 percent. The vegetation is mainly 
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creosotebrush, paloverde, ironwocd, cacti, and annual 
grasses and forbs. Elevation is 1,740 to 2,500 feet. The 
average annual precipitation is 6 to 8 inches, the 
average annual air temperature is 68 to 72 degrees F, 
and the average frost-free season is 240 to 325 days. 

This unit makes up about 14 percent of the survey 
area. 

Cipriano soils are very shallow and shallow and are 
somewhat excessively drained. They formed in alluvium 
derived from basalt and andesite. From 20 to 30 
percent of the surface is covered with cobbles and 
pebbles. The surface layer is cobbly and loamy. Below 
this to a depth of 8 inches the soils are very gravelly 
and loamy. A lime-silica cemented hardpan is at a 
depth of 8 to 20 inches. 

Pinamt soils are deep and well drained. They formed 
in alluvium derived from mixed sources. From 40 to 70 
percent of the surface is covered with desert varnished 
pebbles. The surface layer is very gravelly and loamy. 
Below this to a depth of 60 inches or more the soils are 
very gravelly and loamy. 

Momoli soils are deep and somewhat excessively 
drained. They formed in alluvium derived from mixed 
sources. From 30 to 40 percent of the surface is 
covered with pebbles. These soils are very gravelly and 
loamy throughout and extend to a depth of 60 inches or 
more. 

Of minor extent in this unit are Carrizo, Coolidge, 
Denure, Gunsight, and Tremant soils. 

This map unit is used as rangeland. 

The main limitation for use as rangeland is the low 
precipitation. 


Soils on Relict Basin Floors 


This group consists of two map units. It makes up 
about 19 percent of the survey area. 


6. Casa Grande-Mohall-Dateland 


Deep, well drained, nearly level, loamy soils; on relict 
basin floors 


This map unit is in an area extending from Casa 
Grande to Coolidge and in an area south of the 
Sawtooth Mountains. Slopes are 0 to 1 percent. The 
vegetation in areas not cultivated is saltbush, 
creosotebush, mesquite, and annual grasses. Elevation 
is 1,140 to 2,000 feet. The average annual precipitation 
is 6 to 8 inches, the average annual air temperature is 
68 to 72 degrees F, and the average frost-free season 
is 240 to 325 days. 

This unit makes up about 13 percent of the survey 
area. 

Casa Grande, Mohall, and Dateland soils are deep 
and well drained. They formed in alluvium derived from 


mixed sources. These soils are loamy throughout and 
extend to a depth of 60 inches or more. 

Of minor extent in this unit are Ginland, La Palma, 
Laveen, and Toltec soils. 

This unit is used mainly as irrigated cropland. It is 
also used as rangeland and for homesite development. 

The main limitation for irrigated crops is the content 
of toxic salts in the Casa Grande soils and some of the 
Dateland soils. 

The main limitation for use as rangeland is the low 
precipitation. 

The main limitation for homesite development is the 
moderate shrink-swell potential of the Mohall and Casa 
Grande soils. The Dateland soils have few limitations 
for this use. The Casa Grande soils have a high content 
of toxic salts. 


7. Toltec-Casa Grande-La Palma 


Deep and moderately deep, well drained, nearly level, 
loamy soils; on relict basin floors 


This map unit extends from an area north of Eloy to 
an area just south of Coolidge. Slopes are 0 to 1 
percent. The vegetation in areas not cultivated is 
saltbush, mesquite, and annual grasses. Elevation is 
1,140 to 2,000 feet. The average annual precipitation is 
6 to 8 inches, the average annual air temperature is 68 
to 72 degrees F, and the average frost-free season is 
240 to 325 days. 

This unit makes up about 6 percent of the survey 
area. 

Toltec soils are deep and well drained. They formed 
in alluvium derived from mixed sources. These soils are 
loamy throughout and extend to a depth of 60 inches or 
more. They are moderately saline and strongly alkaline. 

Casa Grande soils are deep and well drained. They 
formed in alluvium derived from mixed sources. They 
are loamy throughout and extend to a depth of 60 
inches or more. These soils are maderately saline and 
strongly sodic. 

La Palma soils are deep and well drained. They 
formed in alluvium derived from mixed sources. These 
soils are loamy and are underlain by a lime-cemented 
hardpan at a depth of 20 to 40 inches. They are 
moderately saline and strongly sodic. 

Of minor extent in this unit are Dateland, Denure, 
Laveen, and Mohall soils. 

This unit is used mainly as irrigated cropland. It is 
also used as rangeland and for homesite development. 
The main limitation of this unit for irrigated crops is 
the content of toxic salts. The La Palma soils are also 
limited because of the moderate depth to a hardpan. 

The main limitation for use as rangeland is the low 
precipitation. 


The main limitations for homesite development are 
the shrink-swell potential, the content of toxic salts, and 
the depth to the cemented pan. 


Soils on Hillslopes and Mountain Slopes 


This group consists of one map unit. It makes up 
about 7 percent of the survey area. 


8. Vaiva-Rock Outcrop-Cherioni 


Very shallow and shaliow, well drained and somewhat 
excessively drained, gently sloping to steep, very gravelly 
and extremely gravelly, loamy soils, and Rock outcrop; 
on hillslopes and mountain slopes 


This map unit is mainly in the Table Top, Sawtooth, 
and Palo Verde Mountains. Slopes range from 2 to 60 
percent. The vegetation on this unit is mainly paloverde, 
cacti, and annual grasses and forbs. Elevation is 1,200 
to 4,375 feet. The average annual precipitation is 6 to 8 
inches, the average annual air temperature is 68 to 72 
degrees F, and the average frost-free season is 240 to 
325 days. 

This unit makes up about 7 percent of the survey 
area. 

Vaiva soils are very shallow and shallow and are well 
drained. They formed in eolian material and in alluvium 
and colluvium derived from granite and gneiss. From 30 
to 70 percent of the surface is covered with stones and 
pebbles. These soils are very gravelly and loamy to a 
depth of 4 to 20 inches. Weathered granite is at a depth 
of 4 to 20 inches. 

Rock outcrop consists mainly of areas of exposed 
granite and basalt, but there are also small areas of 
exposed schist, rhyolite, granite-gneiss, and andesite. 

Cherioni soils are on hillslopes and mountain slopes. 
These soils are very shallow and shallow and are 
somewhat excessively drained. They formed in eolian 
material and in alluvium and colluvium derived from 
basalt. From 40 to 65 percent of the surface is covered 
with cobbles, hardpan fragments, and pebbles. These 
soils are very gravelly and loamy to a depth of 5 to 20 
inches. A silica-lime cemented hardpan is at a depth of 
5 to 20 inches. Unweathered basalt is at a depth of 7 to 
20 inches. 

Of minor extent in this unit are Cipriano, Gunsight, 
Momoli, and Tremant soils. 

Most areas of this unit are used as rangeland. 

The main limitations for use as rangeland are the low 


precipitation, limited thickness of the soils, steepness of 
slope, and rock fragments on the surface. 


Warm Soils on Fan Terraces, Hillslopes, and 
Mountain Slopes 


This group consists of one map unit. It makes up 
about 1 percent of the survey area. 


9. Pajarito-Sonoita-Cellar 


Deep, shallow, and very shallow, well drained and 
somewhat excessively drained, nearly level to steep, 
gravelly and very gravelly, loamy soils; on fan terraces, 
hillslopes, and mountain slopes 


This map unit is mainly in the southeastern corner of 
the survey area. Slopes range from 1 to 60 percent. 
The vegetation on this unit is mainly creosotebush, 
mesquite, cacti, and annual and perennial grasses and 
forbs. Elevation is 2,000 to 4,500 feet. The average 
annual precipitation is 6 to 12 inches, the average 
annual air temperature is 64 to 70 degrees F, and the 
average frost-free season is 180 to 240 days. 

This unit makes up about 1 percent of the survey 
area. 

Pajarito soils are on fan terraces. These soils are 
deep and well drained. They formed in alluvium derived 
from granite and other similar kinds of rock. These soils 
are gravelly and loamy throughout and extend to a 
depth of 60 inches or more. 

Sonoita soils are on fan terraces. These soils are 
deep and well drained. They formed in alluvium derived 
dominantly from granite and other similar kinds of rock. 
These soils are gravelly and loamy throughout and 
extend to a depth of 60 inches or more. 

Cellar soils are on hillslopes and mountain slopes. 
These soils are very shallow and shallow and are 
somewhat excessively drained. They formed in alluvium 
and colluvium derived dominantly from granite and 
granite-gneiss. From 15 to 30 percent of the surface is 
covered with stones and pebbles. These soils are very 
gravelly and loamy to a depth of 10 inches. Granite is at 
a depth of 4 to 20 inches. 

Of minor extent in this unit are Akela soils and Rock 
outcrop. 

This unit is used as rangeland. 

The main limitation for use as rangeland is the low 
precipitation. Cellar soils are also limited by the 
steepness of slope and very shallow and shallow depth. 


Detailed Soil Map Units 


The map units delineated on the detailed maps at the 
back of this survey represent the soils or miscellaneous 
areas in the survey area. The map unit descriptions in 
this section, along with the maps, can be used to 
determine the suitability and potential of a unit for 
specific uses. They also can be used to plan the 
management needed for those uses. More information 
on each map unit is given under “Use and Management 
of the Soils.” 

A map unit delineation on a map represents an area 
dominated by one or more major kinds of soi! or 
miscellaneous areas. A map unit is identified and 
named according to the taxonomic classification of the 
dominant soils or miscellaneous areas. Within a 
taxonomic class there are precisely defined limits for 
the properties of the soils. On the landscape, however, 
the soils and miscellaneous areas are natural 
phenomena, and they have the characteristic variability 
of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits 
defined for a taxonomic class. Areas of soils of a single 
taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. 
Consequently, every map unit is made up of the soils or 
miscellaneous areas for which it is named and some 
“included” areas that belong to other taxonomic 
classes. 

Most included soils have properties similar to those 
of the dominant soil or sails in the map unit, and thus 
they do not affect use and management. These are 
called noncontrasting, or similar, inclusions. They may 
or may not be mentioned in the map unit description. 
Other included soils and miscellaneous areas, however, 
have properties and behavior divergent enough to affect 
use or to require different management. These are 
called contrasting, or dissimilar, inclusions. They 
generally are in small areas and could not be mapped 
separately because of the scale used. Same small 
areas of strongly contrasting soils or miscellaneous 
areas are identified by a special symbol on the maps. 
The included areas of contrasting soils or miscellaneous 
areas are mentioned in the map unit descriptions. A few 
included areas may not have been observed, and 


consequently they are not mentioned in the 
descriptions, especially where the pattern was so 
complex that it was impractical to make enough 
observations to identify all the soils and miscellaneous 
areas on the landscape. 

The presence of included areas in a map unit in no 
way diminishes the usefulness or accuracy of the data. 
The objective of mapping is not to delineate pure 
taxonomic classes but rather to separate the landscape 
into segments that have similar use and management 
requirements. The delineation of such landscape 
segments on the map provides sufficient information for 
the development of resource plans, but if intensive use 
of small areas is planned, onsite investigation to 
precisely define and locate the soils and miscellaneous 
areas is needed. 

An identifying symbol precedes the map unit name in 
the map unit descriptions. Each description includes 
general facts about the unit and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying layers, all the soils of 
a series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying layers. They also can differ in 
slope, stoniness, salinity, wetness, degree of erosion, 
and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into 
soil phases. Most of the areas shown on the detailed 
soil maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Mohall sandy loam is a 
phase of the Mohall series. 

Some map units are made up of two or more major 
soils or miscellaneous areas. These map units are 
complexes or associations. 

A complex consists of two or more soils or 
miscellaneous areas in such an intricate pattern or in 
such small areas that they cannot be shown separately 
on the maps. The pattern and proportion of the soils or 
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miscellaneous areas are somewhat similar in all areas. 
Momoli-Carrizo complex, 1 to 8 percent slopes, is an 
example. 

An association is made up of two or more 
geographically associated soils or miscellaneous areas 
that are shown as one unit on the maps. Because of 
present or anticipated uses of the map units in the 
survey area, it was not considered practical or 
necessary to map the soils or miscellaneous areas 
separately. The pattern and relative proportion of the 
soils or miscellaneous areas are somewhat similar. 
Mohall-Denure association is an example. 

This survey includes miscellaneous areas. Such 
areas have little or no soil material and support little or 
no vegetation. Rock outcrop is an example. 

This survey was mapped at two levels of detail. At 
the most detailed level, map units are narrowly defined. 
This means that map unit boundaries were plotted and 
verified at closely spaced intervals. At the less detailed 
level, map units are broadly defined. Boundaries were 
plotted and verified at wider intervals. The broadly 
defined units are indicated by an asterisk in the map 
legend. The detail of mapping was selected to meet the 
anticipated long-term use of the survey, and the map 
units were designed to meet the needs for that use. 

Table 4 gives the acreage and proportionate extent 
of each map unit. Other tables (see “Summary of 
Tables") give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils 
or miscellaneous areas. 


Map Unit Descriptions 


1—Akela-Rock outcrop complex, 10 to 60 percent 
slopes. This map unit is on hillslopes and mountain 
slopes. Elevation is 2,000 to 3,000 feet. The average 
annual precipitation is 10 to 12 inches, the average 
annual air temperature is 64 to 68 degrees F, and the 
average frost-free period is 180 to 240 days. 

This unit is 60 percent Akela very cobbly very fine 
sandy loam and 30 percent Rock outcrop. The 
components of this unit are intricately intermingled; 
however, a higher percentage of Rock outcrop is in 
areas near the hilltops. 

Included in this unit are small areas of rubble land, 
very cobbly sandy loam in areas of highly fractured 
andesite, very cobbly clay loam in some saddles, and 
very cabbly loam on foot slopes. Also included are 
small areas of soils that are very shallow or shallow to a 
hardpan. Included areas make up about 10 percent of 
the total acreage. 

The Akela soil is very shallow and shallow. It formed 
in eolian material and slope alluvium derived dominantly 
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from volcanic rock. Typically, 60 percent of the surface 
is covered with cobbles, stones, and subrounded basalt 
pebbles. The surface layer is light yellowish brown very 
cobbly very fine sandy loam about 2 inches thick. Below 
this is light yellowish brown very cobbly very fine sandy 
loam about 14 inches thick. Lime-coated basalt is at a 
depth of 16 inches. 

Permeability of the Akela soil is moderate. Available 
water capacity is very low. Potential rooting depth is 10 
to 20 inches. Runoff is rapid, and the hazard of water 
erosion is moderate. The hazard of soil blowing is 
slight. 

Rock outcrop consists of exposed ledges and 
pinnacles of rhyodacite, basalt, and andesitic tuff. 

This unit is used mainly as rangeland. It is also used 
for recreational development. 

The potential native plant community on this unit 
consists of bush muhly, slim tridens, white brittlebush, 
and littleleaf paloverde. The present vegetation is 
paloverde, creosotebush, bursage, and bush muhly. 
Steepness of slope limits access for grazing by 
livestock in some areas. 

The Rock outcrop provides nesting areas for birds of 
prey. This unit is very poorly suited to the production of 
desertic herbaceous plants and is poorly suited to the 
production of desertic shrubs and trees that provide 
habitat for wildlife. 

if this unit is used for recreational development, the 
main limitations are steepness of slope, depth to rock, 
and rock fragments on the surface. Slope limits the use 
of areas of this unit mainly to a few paths and trails, 
which should extend across the slope. Less sloping 
areas in the unit can be used as campsites, picnic 
areas, and playgrounds. 

The Akela soil is in capability subclass Vlls. It is in 
the Basalt Hills, 10- to 12-inch p.z., range site. Rock 
outcrop is not assigned a land capability classification 
or a range site. 


2—Antho loamy fine sand. This deep, somewhat 
excessively drained soil is on flood plains. It formed in 
alluvium derived from mixed sources. Slope is 0 to 1 
percent. Elevation is 1,140 to 2,000 feet. The average 
annual precipitation is 6 to 8 inches, the average annual 
air temperature is 68 to 72 degrees F, and the average 
frost-free period is 240 to 325 days. 

Typically, the surface layer is light brownish gray 
loamy fine sand about 4 inches thick. The next layer to 
a depth of 36 inches is fine sandy loam and sandy loam 
with thin strata of silty clay loam and loamy sand. Below 
this to a depth of 60 inches or more is loamy fine sand 
with thin strata of finer textured soil material. 

included in this unit are small areas of Gilman soils. 
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Included areas make up about 5 percent of the total 
acreage. 

Permeability of this Antho soil is moderately rapid. 
Available water capacity is low. Potential rooting depth 
is 60 inches or more. Runoff is very slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is high. This unit is subject to occasional, brief 
periods of flooding in summer and winter. 

This unit is used as irrigated cropland and rangeland. 

If this unit is used for irrigated crops, it is limited 
mainly by the low available water capacity, the hazard 
of soil blowing, and the hazard of flooding. Surface, 
sprinkler, and trickle irrigation systems are suited to this 
unit. To avoid overirrigating and leaching of plant 
nutrients, applications of irrigation water should be 
adjusted to the available water capacity, the water 
intake rate, and the needs of the crop grown. 
Maintaining crop residue on or near the surface reduces 
runoff, reduces soil blowing, and helps to maintain soil 
tilth and organic matter content. Keeping the soil 
surface moist also helps to control soil blowing and thus 
reduces the risk of damage to young seedlings. 
Properly designed and carefully installed channels, 
dikes, and levees can help to control flooding. 

The potential native plant community on this unit is a 
diverse mixture of perennial grasses and forbs, desertic 
trees and shrubs, and annual grasses. The present 
vegetation is paloverde, ironwood, mesquite, 
creosotebush, and big sagebrush. Perennial grasses 
such as bush muhly, threeawn, slim tridens, and 
numerous annual grasses are also present. The most 
common perennial forbs present are globemallow, 
wirelettuce, fiddleneck, scorpion weed, hairy Bowlesia, 
and Indianwheat. 

Continuous grazing and the absence of natural fires 
on this unit have led to an increase in woody plants. 
The amount of vegetation produced on the unit depends 
on the amount of moisture it receives from the seasonal 
floodwater. Channeling occurs when the native 
vegetation is depleted and reduces the area normally 
flooded. Plant production can be improved by removing 
the brush. 

This map unit is in capability subclasses Illw, 
irrigated, and Ilw, nonirrigated. It is in the Sandy 
Bottom, 7- to 10-inch p.z., range site. 


3—Casa Grande fine sandy loam. This deep, well 
drained soil is on relict basin floors. It formed in stream 
alluvium derived from mixed sources. Slope is 0 to 1 
percent. Elevation is 1,140 to 2,000 feet. The average 
annual precipitation is 6 to 8 inches, the average annual 
air temperature is 68 to 72 degrees F, and the average 
frost-free period is 240 to 325 days. 

Typically, the surface layer is light brown fine sandy 
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loam about 13 inches thick. Below this to a depth of 60 
inches or more is reddish brown and pinkish gray, 
calcareous sandy clay loam. A layer of lime 
accumulation is at a depth of 4 to 18 inches. 

Included in this unit are small areas of Coolidge, 
Dateland, Denure, Mohall, and Valencia soils. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Casa Grande soil is slow. 
Available water capacity is moderate. Potential rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is moderate. This soil is moderately saline and 
strongly sodic. 

Most areas of this unit are used for irrigated crops. A 
few areas are used as rangeland and for homesite 
development. 

If this unit is used for irrigated crops, it is limited 
mainly by the content of toxic salts, soil blowing, the 
moderate available water capacity, and the slow 
permeability. Intensive management is required to keep 
the salinity and sodicity of the soil to a minimum and to 
maintain soil productivity. The toxic salts have been 
leached, at least partially, to a depth of 3 to 5 feet in 
most cropland areas. In areas that are not cultivated or 
irrigated for a few years or are irrigated improperly, 
salts can move back into the upper part of the soil. The 
content of toxic salts can be reduced and maintained at 
a lower level by using a continuing management 
program that includes leaching, applying proper 
amounts of soil amendments, and returning crop 
residue to the soil. 

Surtace and trickle irrigation systems are suited to 
this unit. Because the soil in this unit has slow 
permeability, it should be leveled and the period of 
water application adjusted to permit a more uniform 
application and deeper infiltration of water. This results 
in more efficient use of irrigation water (fig. 1). 

Maintaining crop residue on or near the surface 
reduces soil blowing, conserves moisture, and helps to 
maintain soil tiltth and organic matter content. Keeping 
the soil surface moist helps to control soil blowing and 
thus reduces the risk of damage to young seedlings. If 
this unit is leveled, the cuts and fills in places are as 
much as 4 feet deep. This exposes the underlying layer, 
which has a high content of lime and sodium, and thus 
reduces the water intake rate and available water 
capacity and restricts the use of nutrients by plants. 

This unit produces a fair amount of browse consisting 
mainly of salt-tolerant desertic shrubs. The potential 
native plant community is desert saltbush, fourwing 
saltbush, and numerous winter and summer annual 
grasses and forbs. The present vegetation is desert 
saltbush, seepweed, mound cactus, and 
Mediterraneangrass. An increase in 
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Figure 1.—Level basin furrow irrigation in an area of Casa Grande fine sandy loam. 


Meciterraneangrass, an introduced annual, and a 
decrease in the cool season annuals, native forbs, 
andgrasses indicate site deterioration. 

Because this unit is susceptible to soil blowing, care 
should be taken to manage grazing in order to leave 
enough vegetation to protect the soil surface. 

If this unit is used for homesite development, the 
main limitations are the high content of toxic salts, 
moderate shrink-swell potential, and low soil strength. !f 
buildings are constructed on this unit, overexcavating 
and backfilling the foundation with coarse textured soil 
material can reduce the possibility of structural damage 
caused by shrinking and swelling of the soil. Buildings 


and roads should be designed to offset the effects of 
shrinking and swelling and the limited ability of the soil 
to support a load. 

Construction of houses and access roads destroys 
the vegetation, brings large quantities of toxic salts to 
the surface, and leaves the soil susceptible to soil 
blowing. Revegetating disturbed areas around 
construction sites as soon as possible heips to control 
erosion. Plant cover is extremely difficult to establish. 
Good management includes fertilizing, seeding, and 
mulching. Measures such as wrapping steel pipes and 
using corrosion resistant concrete can be used to 
minimize deterioration of steel and concrete. 
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If this unit is used for septic tank absorption fields, 
the limitation of slow permeability can be reduced by 
increasing the size of the absorption field and by 
carefully designing and installing alternate systems. 

This unit is poorly suited to the production of desertic 
herbaceous plants, shrubs, and trees that provide 
habitat for wildlife. It is moderately well suited to the 
production of irrigated grain and seed crops and 
domestic grasses and legumes. 

This unit is in capability subclasses Ills, irrigated, and 
Vlls, nonirrigated. It is in the Saline Upland (loamy), 7- 
to 10-inch p.z., range site. 


4—Casa Grande clay loam. This deep, well drained 
soil is on relict basin floors. It formed in stream alluvium 
derived from mixed sources. Slope is 0 to 1 percent. 
Elevation is 1,140 to 2,000 feet. The average annual 
precipitation is 6 to 8 inches, the average annual air 
temperature is 68 to 72 degrees F, and the average 
frost-free period is 240 to 325 days. 

Typically, the surface layer is light brown clay loam 
about 13 inches thick. Below this to a depth of 60 
inches or more is reddish brown and pinkish gray, 
calcareous sandy clay loam. A layer of lime 
accumulation is at a depth of 4 to 18 inches. 

Included in this unit are small areas of Mohall and 
Trix soils. Also included are small areas of soils that 
have a surface layer of silty clay loam. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Casa Grande soil is slow. 
Available water capacity is moderate. Potential rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is slight. This soil is moderately saline and 
strongly sodic. 

Most areas of this unit are used for irrigated crops. A 
few areas are used as rangeland and for homesite 
development. 

If this unit is used for irrigated crops, it is limited 
mainly by the content of toxic salts, the moderate 
available water capacity, and the slow permeability. 
Surface and trickle irrigation systems are suited to this 
unit. Intensive management is needed to keep the 
salinity and sodicity of the soil below the minimum 
needed to maintain soil productivity. In most cropland 
areas, the toxic salts have been leached, at least 
partially, to a depth of 3 to 5 feet. If the soil is not 
cultivated or irrigated for a few years or is irrigated 
improperly, salts can move back into the upper part of 
the soil. The content of toxic salts can be reduced and 
maintained at a lower level by leaching, applying proper 
amounts of soil amendments, and returning crop 
residue to the soil. 

Because the soil in this unit has slow permeability, it 
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should be leveled and the period of water application 
adjusted to permit a more uniform application and 
deeper infiltration of water. This results in a more 
efficient use of irrigation water. 

Maintaining crop residue on or near the surface 
reduces soil blowing and helps to maintain soil tilth and 
organic matter content. If this soil is leveled, the cuts 
and fills in places will be as much as 4 feet deep. This 
exposes the underlying layer, which has a high content 
of lime and sodium, and thus reduces the water intake 
rate, increases the sodium content near the surface, 
and restricts the use of nutrients by plants. 

This unit produces a fair amount of browse consisting 
mainly of salt-tolerant desertic shrubs. The potential 
native plant community on this unit is desert saltbush, 
fourwing saltbush, and a sparse understory of annual 
grasses and forbs. The present vegetation is desert 
saltbush, seepweed, mesquite, and hedgehog cactus. 

If this unit is used for homesite development, the 
main limitations are the high content of toxic salts, 
moderate shrink-swell potential, and low soil strength. if 
buildings are constructed on this unit, overexcavating 
and backfilling the foundation with coarse textured soil 
material can reduce the possibility of structural damage 
caused by shrinking and swelling of the soil. Buildings 
and roads should be designed to offset the effects of 
toxic salts, shrinking and swelling, and the limited ability 
of the soil to support a load. 

Construction of houses and access roads destroys 
the vegetation and leaves the soil susceptible to soil 
blowing. Revegetating disturbed areas around 
construction sites as soon as possible helps to control 
erosion. Plant cover is extremely difficult to establish 
but can be established and maintained by properly 
leaching, fertilizing, adding soil amendments, seeding, 
and mulching. Measures such as wrapping steel pipes 
and using corrosion resistant concrete can be used to 
minimize deterioration of steel and concrete. 

If this unit is used for septic tank absorption fields, 
the limitation of slow permeability can be reduced by 
increasing the size of the absorption field and by 
carefully designing and installing alternate systems. 

This unit is poorly suited to the production of desertic 
herbaceous plants, shrubs, and trees that provide 
habitat for wildlife. It is moderately well suited to the 
production of irrigated grain and seed crops and 
domestic grasses and legumes. 

This unit is in capability subclasses Ills, irrigated, and 
Vils, nonirrigated. It is in the Saline Upland (loamy), 7- 
to 10-inch p.z., range site. 


5—Cashion clay. This deep, well drained soil is on 
flood plains. It formed in recent fine textured stream 
alluvium derived fram mixed sources. Slope is 0 to 1 
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percent. Elevation is 1,140 to 2,000 feet. The average 
annual precipitation is 6 to 8 inches, the average annual 
air temperature is 68 to 72 degrees F, and the average 
frost-free period is 240 to 325 days. 

Typically, the surface layer is grayish brown clay 
about 12 inches thick. The next 22 inches is grayish 
brown clay that is stratified in the lower 12 inches. 
Below this to a depth of 60 inches or more is light 
brownish gray silt loam with thin strata of finer and 
coarser textured soil material. This soil has an organic 
matter content of 1 percent or more to a depth of 22 to 
30 inches. Depth to the contrasting loamy soil material 
mainly ranges from 24 to 38 inches, but in a few areas 
it is at a depth of as little as 14 inches. 

Included in this unit are small areas of Gadsden, 
Glenbar, Pimer, and Trix soils. Also included are small 
areas of soils that have a surface layer of silty clay. 
Included areas make up about 10 percent of the total 
acreage. 

Permeability of this Cashion soil is slow. Available 
water capacity is high. Potential rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is slight. 
This soil is subject to occasional, brief periods of 
flooding in summer and winter. 

Most areas of this unit are used for irrigated crops. A 
few areas are used as rangeland. 

If this unit is used for irrigated crops, it is limited 
mainly by the slow water intake rate, the slow 
permeability, and the hazard of flooding. Surface and 
trickle irrigation systems are suited to this unit. Because 
the soil has slow permeability, it should be (eveled and 
the period of water application adjusted to permit a 
more uniform application and deeper infiltration of 
water. Returning crop residue to the soil or regularly 
adding other organic material improves fertility, reduces 
crusting, and increases the water intake rate. Tilth can 
also be improved by returning crop residue to the soil. 
Properly designed and carefully installed dikes, 
channels, and levees can be used to help control 
flooding. 

The potential native plant community on this unit is 
dominantly perennial grasses with scattered shrubs and 
cacti. The present vegetation is mesquite, 
bermudagrass, globemallow, and annual grasses and 
forbs. 

This unit is moderately well! suited to the production 
of desertic riparian herbaceous plants suitable as 
wildlife habitat. It is moderately well suited to the 
production of irrigated grain and seed crops and 
domestic grasses and legumes. 

This unit is in capability subclasses IIlw, irrigated, 
and Vilw, nonirrigated. It is in the Clay Bottom, 7- to 10- 
inch p.z., range site. 
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6—Cellar-Rock outcrop complex, 5 to 60 percent 
slopes. This map unit is on hillslopes and mountain 
slopes. Elevation is 2,000 to 4,500 feet. The average 
annual precipitation is 8 to 12 inches, the average 
annual air temperature is 62 to 70 degrees F, and the 
average frost-free period is 180 to 240 days. 

This unit is 55 percent Cellar very gravelly sandy 
loam and 35 percent Rock outcrop. The Cellar soil is on 
back slopes of granite hills. Rock outcrop commonly is 
in the higher lying areas. The components of this unit 
are so intricately intermingled that it was not practical to 
map them separately at the scale used. 

Included in this unit are small areas of soils that have 
a surface layer of cobbly sandy loam, very cobbly sandy 
loam, or very gravelly loam. Included areas make up 
about 10 percent of the total acreage. 

The Cellar soil is very shallow and shallow and is 
somewhat excessively drained. It formed in slope 
alluvium derived from granite, gneiss, and related rock. 
Typically, 35 to 60 percent of the surface is covered 
with pebbles, and in some areas there are cobbles. The 
surface layer is yellowish brown very gravelly sandy 
loam about 1 inch thick. The next layer is yellowish 
brown very gravelly sandy loam about 4 inches thick. 
Below this is soft weathered granite about 3 inches 
thick. Unweathered granite is at a depth of 8 inches. 

Permeability of the Cellar soil is moderately rapid. 
Available water capacity is very low. Potential rooting 
depth is 4 to 20 inches. Runoff is medium to rapid, and 
the hazard of water erosion is moderate. The hazard of 
soil blowing is slight. 

Rock outcrop consists of exposed areas of granite. 

This unit is used as rangeland. 

The potential native plant community on this unit is 
desertic shrubs with an understory of perennial and 
annual grasses and forbs. The present plant community 
consists of littleleaf paloverde, brittlebush, buckwheat, 
bricklebush, slim tridens, threeawn, and other forbs, 
grasses, cacti, and shrubs. 

This unit is well suited to the production of desertic 
herbaceous plants, shrubs, and trees that provide 
habitat for wildlife. 

The Cellar soil is in capability subclass Vile and in 
the Granitic Hills, 10- to 12-inch p.z., range site. Rock 
outcrop is not assigned a land capability classification 
or a range site. 


7—Cherioni-Rock outcrop compiex, 5 to 60 
percent slopes. This map unit is on hillslopes and 
mountain slopes. Elevation is 1,200 to 4,375 feet. The 
average annual precipitation is 6 to 8 inches, the 
average annual air temperature is 68 to 72 degrees F, 
and the average frost-free period is 240 to 325 days. 

This unit is 55 percent Cherioni very cobbly very fine 
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sandy loam and 25 percent Rock outcrop. The Cherioni 
soil is on back slopes and foot slopes, and Rock 
outcrop is on the higher parts of the hills. The 
components of this unit are so intricately intermingled 
that it was not practical to map them separately at the 
scale used. 

included in this unit are small areas of Cipriano soils 
on back slopes and foot slopes and Gunsight soils 
intermingled with Cipriano soils on the Jower slopes. 
Also included are small areas of Vaiva soils. Included 
areas make up more than 20 percent of the total 
acreage. The percentage varies from one area to 
another. 

The Cherioni soil is very shallow and shallow and is 
somewhat excessively drained. It formed in very cobbly 
slope alluvium derived dominantly from basalt. 
Typically, 40 to 65 percent of the surface is covered 
with cobbles, hardpan fragments, and pebbles. The 
surface layer is light brown very cobbly very fine sandy 
loam about 1 inch thick. The next layer is brown and 
light brown very gravelly very fine sandy loam about 7 
inches thick. Below this is a silica- and lime-cemented 
hardpan about 2 inches thick. Basalt is at a depth of 10 
inches. Depth to the silica- and lime-cemented hardpan 
ranges from 5 to 20 inches. Depth to rock ranges from 
6 to 20 inches. 

Permeability of the Cherioni soil is moderate. 
Available water capacity is very low. Potential rooting 
depth is 5 to 20 inches. Runoff is medium, and the 
hazard of water erosion is moderate. The hazard of soil 
blowing is slight. 

Rock outcrop consists of exposed areas of basalt 
and andesite. 

Most areas of this unit are used as rangeland. 

The potential native plant community on this unit is 
desertic shrubs and a small percentage of perennial 
grasses. The present vegetation is white brittlebush, 
littleleaf paloverde, triangle bursage, a variety of cacti, 
and numerous perennial and annual forbs. 

In years of good precipitation in winter and summer, 
a significant amount of annual forage is produced. Use 
of the vegetation on this unit for grazing by livestock is 
limited by the steepness of slope and the cobbles on 
the surface. 

This unit is moderately well suited to the production 
of desertic herbaceous plants, shrubs, and trees that 
provide habitat for wildlife. 

The Cherioni soil is in capability subclass Vile. It is in 
the Basalt Hills, 7- to 10-inch p.z., range site. Rock 
outcrop is not assigned a land capability classification 
or a range site. 


8—Cipriano cobbly loam, 1 to 8 percent slopes. 
This very shallow and shallow, somewhat excessively 
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drained soil is on fan terraces. It formed in very gravelly 
or cobbly fan alluvium derived from mixed sources. 
Elevation is 1,140 to 2,000 feet. The average annual 
precipitation is 6 to 8 inches, the average annual air 
temperature is 68 to 72 degrees F, and the average 
frost-free period is 240 to 325 days. 

Typically, 15 to 35 percent of the surface is covered 
with cobbles and pebbles. The surface layer is brown 
cobbly loam about 2 inches thick. Below this is light 
brown very gravelly loam about 7 inches thick. An 
indurated, silica- and lime-cemented hardpan is at a 
depth of 9 inches. The depth to the hardpan ranges 
from 8 to 20 inches. 

Included in this unit are small areas of Gunsight, 
Momoli, and Pinamt soils. Also included are small areas 
of soils that have a surface layer of very gravelly loam. 
Included areas make up about 20 percent of the total 
acreage. The percentage varies from one area to 
another. 

Permeability of this Cipriano soil is moderate. 
Available water capacity is very low. Potential rooting 
depth is 8 to 20 inches. Runoff is medium, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is slight. 

This unit is used mainly as rangeland. 

The potential native plant community on this unit is 
shrubs and cacti. The present vegetation is 
creosotebush, bursage, fluffgrass, threeawn, a number 
of annual grasses, and forbs. A variety of perennial 
trees, shrubs, half-shrubs, succulents, and woody vines 
are also present. The plant community has changed 
very little since the introduction of livestock grazing. The 
production of forage is limited by the thickness of the 
soil, the high content of lime in the soil, the very low 
available water capacity, and the low precipitation. 
Small areas of more productive included soils are along 
the drainageways. 

This unit is poorly suited to the production of desertic 
herbaceous plants, shrubs, and trees that provide 
habitat for wildlife. 

This unit is in capability subclass VIls. It is in the 
Limy Upland, 7- to 10-inch p.z., range site. 


9—Contine clay loam. This deep, well drained soil is 
on fan terraces. It formed in fine textured fan alluvium 
derived from mixed sources. Slope is 0 to 1 percent. 
Elevation is 1,140 to 2,000 feet. The average annual 
precipitation is 6 to 8 inches, the average annual air 
temperature is 68 to 72 degrees F, and the average 
frost-free season is 240 to 325 days. 

Typically, the surface layer is strong brown clay loam 
about 12 inches thick. The subsoil is yellowish red and 
light brown clay 39 inches thick. Below this to a depth 
of 60 inches or more is light brown, strongly alkaline 
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clay loam. Common soft masses of lime are present 
below a depth of about 26 inches. 

Included in the unit are small areas of Mohall, Trix, 
and Ginland soils. Also included are areas that are 
moderately sodic. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Contine soil is slow. Available 
water capacity is moderately high. Potential rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is slight. The high content of clay reduces 
penetration and distribution of roots in the subsoil. 

This unit is used as irrigated cropland and rangeland. 

If this unit is used for irrigated crops, it is limited 
mainly by the slow permeability, dense subsoil, and the 
moderately high available water capacity. Surface and 
trickle irrigation systems are suited to this unit. Because 
of the slow permeability of the soil in this unit, the 
application of water should be regulated so that it does 
not stand on the surface and damage the crops. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility, reduces 
crusting, and increases the water intake rate. Tilth can 
also be improved by returning crop residue to the soil. 
Tillage should be kept to a minimum. Leveling the soil 
permits more efficient use of irrigation water. If this unit 
is leveled for irrigation water management, the cuts and 
fills are as much as 5 feet deep, which can expose less 
desirable calcareous and sodic soil material. 

The potential native plant community on this unit is 
tobosa, bush muhly, big galleta, threeawn, and other 
perennial grasses. An overstory of desertic trees and 
shrubs and an understory of annual forbs and grasses 
are also part of the potential plant community. The 
present vegetation community is creosotebush, triangle 
bursage, annual forbs, and grasses. 

This unit is moderately well suited to the production 
of desertic herbaceous plants, shrubs, and trees. It is 
also moderately well suited to the production of irrigated 
grain and seed crops and domestic grasses and 
legumes. 

This unit is in capability subclasses Ills, irrigated, and 
Vils, nonirrigated. It is in the Clay Loam Upland, 7- to 
10-inch p.z., range site. 


10—Contine clay. This deep, well drained soil is on 
relict basin floors. It formed in fine textured fan alluvium 
derived from mixed sources. Slope is 0 to 1 percent. 
Elevation is 1,140 to 2,000 feet. The average annual 
precipitation is 6 to 8 inches, the average annual air 
temperature is 68 to 72 degrees F, and the average 
frost-free period is 240 to 325 days. 

Typically, the surface layer is strong brown clay 
about 12 inches thick. The subsoil is yellowish red and 
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light brown clay 39 inches thick. Below this to a depth 
of 60 inches or more is light brown, strongly alkaline 
clay loam. Common soft masses of lime are present 
below a depth of about 26 inches. 

Included in this unit are small areas of Ginland, 
Mohall, and Trix soils. Also included are soils that are 
moderately sodic. Included areas make up about 10 
percent of the total acreage. 

Permeability of this Contine soil is slow. Available 
water capacity is moderately high. Potential rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is slight. Penetration and distribution of roots 
are reduced by the dense subsoil. The subsoil is slightly 
sodic in the lower part. 

This unit is used for irrigated crops and as rangeland. 

if this unit is used for irrigated crops, it is limited 
mainly by the slow water intake rate, dense subsoil, the 
moderately high available water capacity, the content of 
toxic salts, and the slow permeability. Surface and 
trickle irrigation systems are suited to this unit. The 
slope of the fields and the period and amount of water 
applied should be adjusted to permit adequate 
infiltration of water and leaching of salts. Returning crop 
residue to the soil or regularly adding other organic 
material improves fertility, reduces crusting, and 
increases the water intake rate. Tilth can also be 
improved by returning crop residue to the soil. If the unit 
is leveled for irrigation water management, the cuts and 
fills in places are as much as 5 feet deep, which can 
expose less desirable calcareous and sodic soil 
material. 

The potential native plant community on this unit is 
mixed grasses, desertic shrubs, and cacti. Tobosa is 
dominant if the range is in good or excellent condition. 
The present vegetation on this unit consists of triangle 
bursage, creosotebush, and cacti. The unit commonly 
supports little vegetation when it is in poor condition. 

This unit is moderately well suited to the production 
of desertic herbaceous plants, shrubs, and trees; 
irrigated grain and seed crops; and domestic grasses 
and legumes. 

This unit is in capability subclasses Ills, irrigated, and 
Vils, nonirrigated. It is in the Clay Upland, 7- to 10-inch 
p.z., range site. 


11—Coolidge sandy loam. This deep, somewhat 

excessively drained soil is on fan terraces and stream 
terraces. It formed in fan and stream alluvium derived 
from mixed sources. Slope is 0 to 1 percent. Elevation 
is 1,140 to 2,000 feet. The average annual precipitation 
is 6 to 8 inches, the average annual air temperature is 
68 to 72 degrees F, and the average frost-free period is 
240 to 325 days. 
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Typically, the surface layer is light brown sandy loam 
about 7 inches thick. The subsoil is light brown sandy 
loam 12 inches thick. The next layer is pink, pinkish 
white, and light brown sandy loam about 25 inches 
thick. Below this to a depth of 60 inches or more is light 
brown sandy clay loam. Many soft masses of lime are 
at a depth of 14 to 60 inches. A layer of lime 
accumulation is at a depth of 14 to 30 inches. 

Included in this unit are small areas of Denure, 
Gunsight, Laveen, and Valencia soils and Coolidge 
soils that have a surface layer of fine sandy loam. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Coolidge soil is moderately rapid. 
Available water capacity is moderate. Potential rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is moderate. The subsoil is slightly saline and 
moderately sodic or strongly sodic. 

This unit is used for irrigated crops, rangeland, and 
homesite development. 

If this unit is used for irrigated crops, it is limited 
mainly by the moderate available water capacity and 
soil blowing. Surface, sprinkler, and trickle irrigation 
systems are suited to this unit. To avoid overirrigating 
and leaching of plant nutrients, applications of irrigation 
water should be adjusted to the available water 
capacity, the water intake rate, and the needs of the 
crop grown. If the soil is leveled for irrigation water 
management, the cuts and fills in places will be as 
much as 5 feet deep and the high lime and strongly 
sodic underlying layers will be exposed. Maintaining 
crop residue on or near the surface reduces runoff, 
reduces soil blowing, and helps to maintain soil tilth and 
organic matter content. Keeping the soil surface moist 
helps to control soil blowing and thus reduces the risk 
of damage to young seedlings. 

The potential native plant community on this unit is a 
mixture of desertic shrubs and cacti and a small 
percentage of annual and perennial grasses and forbs. 
The present vegetation is creosotebush, triangle 
bursage, annual grasses, and forbs. 

This unit is limited for homesite development by the 
high content of lime and toxic salts. Construction of 
houses and access roads in places destroys the 
vegetation and leaves the soil surface unprotected and 
highly susceptible to soil blowing. Plant cover can be 
established and maintained through proper fertilizing, 
seeding, mulching, and shaping of the slopes. 
Measures such as wrapping steel pipes or providing 
cathodic protection can be used to minimize corrosion 
of steel. Buildings and roads should be designed to 
offset the limited ability of the soil in this unit to support 
a load. There is a potential for settlement, but it can be 
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minimized by compacting the building site before 
construction is begun. Settlement can be reduced by 
diverting water away from buildings. This prevents the 
wetting of the calcareous underlying layers. 

This unit is poorly suited to the production of desertic 
herbaceous plants, shrubs, and trees. It is poorly suited 
to the production of irrigated grain and seed crops and 
domestic grasses and legumes. 

This unit is in capability subclasses lis, irrigated, and 
Vils, nonirrigated. It is in the Limy Fan, 7- to 10-inch 
p.z., range site. 


12—Cuerda fine sandy loam. This deep, well 
drained soil is on alluvial fans. It formed in fan alluvium 
derived from mixed sources. Slope is 0 to 1 percent. 
Elevation is 1,140 to 2,000 feet. The average annual 
precipitation is 6 to 8 inches, the average annual air 
temperature is 68 to 72 degrees F, and the average 
frost-free period is 240 to 325 days. 

Typically, the surface layer is pale brown fine sandy 
foam about 9 inches thick. The next layer is pale brown 
and light brown very fine sandy loam 21 inches thick. 
Below this to a depth of 60 inches or more is light 
brown loam within strata of finer and coarser textured 
soil material. Common accumulations of lime are in the 
root channels and pores below a depth of about 30 
inches. 

Included in this unit are small areas of Casa Grande, 
Denure, Mohall, Trix, Valencia, and Why soils. Also 
included are small areas of soils that have a surface 
layer of gravelly sandy loam. Included areas make up 
about 10 percent of the total acreage. 

Permeability of this Cuerda soil is moderate. 
Available water capacity is moderately high. Potential 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is moderate. This unit is subject to occasional, 
very brief periods of flooding in summer and winter. 

Most areas of this unit are used as rangeland. Some 
areas are used for irrigated crops. 

The potential native plant community on this unit is a 
diverse mixture of perennial grasses and forbs, desertic 
trees and shrubs, and annual grasses. The present 
vegetation consists of paloverde, ironwood, mesquite, 
creosotebush, and big sagebrush. Perennial grasses 
such as bush muhly, threeawn, and slim tridens and 
numerous annual grasses are also present. Among the 
most commen perennial forbs present are globemallow, 
wirelettuce, fiddleneck, scorpion weed, hairy Bowlesia, 
and Indianwheat. 

If this unit is used for irrigated crops, the main 
limitations are the hazards of flooding and soil blowing 
and the moderately high available water capacity. 
Surface, sprinkler, and trickle irrigation systems are 
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suited to this unit. Maintaining crop residue on or near 
the surface reduces soil blowing and helps to maintain 
sail tilth and organic matter content. Keeping the soil 
surface moist helps to control soil blowing and thus 
reduces the risk of damage to young seedlings. 
Leveling the soil permits more efficient use of irrigation 
water. Properly designed and carefully installed 
diversions, dikes, channels, and levees can help to 
control flooding. 

This unit is well suited to the production of desertic 
riparian herbaceous plants, shrubs, and trees that 
provide habitat for wildlife. It is moderately well suited to 
the production of irrigated grain and seed crops and 
domestic grasses and legumes. 

This unit is in capability subclasses Ilw, irrigated, and 
Vilw, nonirrigated. It is in the Sandy Bottom, 7- to 10- 
inch p.z., range site. 


13—Dateland fine sandy loam. This deep, well 
drained soil is on fan terraces and stream terraces. It 
formed in fan and stream alluvium derived from mixed 
sources. Slope is 0 to 1 percent. Elevation is 1,140 to 
2,000 feet. The average annual precipitation is 6 to 8 
inches, the average annual air temperature is 68 to 72 
degrees F, and the average frost-free period is 240 to 
325 days. 

Typically, the surface layer is light yellowish brown 
fine sandy loam about 2 inches thick. The subsoil is 
light yellowish brown and strong brown fine sandy loam 
13 inches thick. The next layer is strong brown very fine 
sandy loam 25 inches thick. The substratum to a depth 
of 60 inches or more is strong brown sandy loam. 

Included in this unit are small areas of Antho, 
Denure, Gilman, and Valencia soils. Included areas 
make up about 10 percent of the total acreage. 

Permeability of this Dateland soil is moderate. 
Available water capacity also is moderate. Potential 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is moderate. Areas of this unit on stream 
terraces are subject to rare periods of flooding during 
high-intensity summer storms and prolonged winter 
rains. 

This unit is used for irrigated crops, rangeland, and 
homesite development. 

If this unit is used for irrigated crops, it is limited 
mainly by the moderate available water capacity and 
the hazard of soil blowing. Surface, trickle, and sprinkler 
irrigation systems are suited to this unit. A cropping 
system that includes crop rotation and the incorporation 
of crop residue or other organic material into the soil 
helps to maintain soil tilth and fertility, helps to conserve 
moisture, reduces soil blowing, and increases the 
available water capacity. Leveling the soil permits more 
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efficient use of irrigation water. Areas subject to flooding 
can be protected by construction of properly designed 
dikes, diversions, or levees. 

The potential native plant community on this unit is 
desertic shrubs, cacti, and a small percentage of annual 
and perennial grasses and forbs. The present 
vegetation is creosotebush, triangle bursage, annual 
grasses, and forbs. 

If this unit is used for homesite development, the 
main limitation is the hazard of flooding. Protection from 
flooding can be provided by the use of diversions, 
dikes, or channels to divert the water. Construction of 
houses and access roads destroys the vegetation and 
leaves the surface unprotected and highly susceptible 
to soil blowing. Revegetating disturbed areas around 
construction sites as soon as possible helps to control 
soil blowing. Measures such as wrapping steel pipes 
and providing cathodic protection can be used to 
minimize corrosion of steel. 

This unit is very poorly suited to the production of 
desertic herbaceous plants and is poorly suited to the 
production of desertic shrubs and trees that provide 
habitat for wildlife. It is well suited to the production of 
irrigated grain and seed crops and domestic grasses 
and legumes. 

This unit is in capability class |, irrigated, and 
subclass Vilc, nonirrigated. It is in the Limy Fan, 7- to 
10-inch p.z., range site. 


14—Dateland fine sandy loam, saline. This unit is 
on relict basin floors. It formed in stream alluvium 
derived from mixed sources. Slope is 0 to 1 percent. 
Elevation is 1,140 to 2,000 feet. The average annual 
precipitation is 6 to 8 inches, the average annual air 
temperature is 68 to 72 degrees F, and the average 
frost-free period is 240 to 325 days. 

Typically, the surface layer is light brown fine sandy 
ioam about 2 inches thick. The subsoil is strong brown 
fine sandy loam 13 inches thick. The next layer is 
strong brown very fine sandy loam 25 inches thick. The 
substratum to a depth of 60 inches or more is strong 
brown sandy loam. The soil is moderately saline and 
strongly sodic throughout. 

Included in this unit are small areas of Casa Grande 
soils. Included areas make up about 5 percent of the 
total acreage. 

Permeability of this Dateland soil is moderate. 
Available water capacity is high. Potential rooting depth 
is 60 inches or more. Runoff is slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is 
moderate. The content of toxic salts is high. 

This unit is used for irrigated crops, rangeland, and 
homesite development. 

If this unit is used for irrigated crops, it is limited 
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mainly by the content of toxic salts, the hazard of soil 
blowing, and the low available water capacity. Surface 
and drip irrigation systems are suited to this unit. 
Intensive management is needed to reduce the salinity 
and sodicity of the soil to the minimum needed to 
maintain soil productivity. In most cropland areas of this 
unit, the toxic salts have been leached, at least partially, 
to a depth of 3 to 5 feet. The content of toxic salts can 
be reduced and maintained at a lower level by leaching, 
applying proper amounts of soil amendments, and 
returning crop residue to the soil. A cropping system 
that includes crop rotation and the incorporation of crop 
residue or other organic material into the soil helps to 
maintain soil tilth and fertility, conserves moisture, 
reduces soil blowing, and increases the available water 
capacity. Leveling the soil permits more efficient use of 
irrigation water. If this soil is leveled for irrigation water 
management, the cuts and fills in places are as much 
as 5 feet deep. This exposes the underlying layers, 
which have a high content of lime, salts, and sodium, 
and thus reduces the water intake rate and restricts the 
use of nutrients by plants. 

The potential native plant community is desert 
saltbush, fourwing saltbush, and numerous winter and 
summer annual grasses and forbs. The present 
vegetation is desert saltbush, seepweed, mound cactus, 
and Mediterraneangrass. 

This unit is limited for homesite development by the 
high content of toxic salts. Construction of homes and 
access roads in places destroys the vegetation and 
leaves the surface unprotected and highly susceptible 
to soil blowing. Revegetating disturbed areas around 
construction sites as soon as possible helps to control 
soil blowing. Selection of salt-tolerant vegetation is 
critical for the establishment of lawns, shrubs, and 
trees. Measures such as wrapping steel pipes or using 
cathodic protection and chemically resistant concrete 
can minimize the corrosion of steel and concrete. 

This unit is poorly suited to the production of desertic 
herbaceous plants, shrubs, and trees that provide 
habitat for wildlife. It is also well suited to the production 
of irrigated grain and seed crops and domestic grasses 
and legumes. 

This unit is in capability subclasses Ils, irrigated, and 
VIls, nonirrigated. It is in the Saline Upland (loamy), 7- 
to 10-inch p.z., range site. 


15—Denure very gravelly sandy loam, 1 to 8 
percent slopes. This deep, somewhat excessively 
drained soil is on fan terraces. It formed in fan alluvium 
derived from mixed sources. Elevation is 1,140 to 2,000 
feet. The average annual precipitation is 6 to 8 inches, 
the average annual air temperature is 68 to 72 degrees 
F, and the average frost-free period is 240 to 325 days. 
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Typically, the surface layer is light brown very 
gravelly sandy loam about 8 inches thick. The next 46 
inches is light brown sandy loam and fine sandy loam. 
Below this to a depth of 60 inches or more is reddish 
brown sandy clay loam. Soft masses of lime are below 
a depth of about 19 inches. 

Included in this unit are about 5 percent Tremant 
sails on the higher end of fan terraces and lower ridges, 
5 percent Mohall soils on the lower end of fan terraces, 
and 2 percent Carrizo soils on flood plains. 

Permeability of this Denure soil is moderately rapid. 
Available water capacity is moderate. Potential rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is slight. 

This unit is used as rangeland. 

The potential native plant community is a mixture of 
desertic shrubs and trees with an understory of 
perennial grasses. The present vegetation is littleleaf 
paloverde, triangle bursage, white bursage, ratany, 
creosotebush, bush muhly, and a variety of cacti, 
annual grasses, and forbs. 

This unit is poorly suited to the production of desertic 
herbaceous plants, shrubs, and trees that provide 
habitat for wildlife. 

This unit is in capability subclass Vllc, nonirrigated. It 
is in the Sandy Loam Upland, 7- to 10-inch p.z., range 
site. 


16—Denure sandy loam, 1 to 3 percent slopes. 
This deep, somewhat excessively drained soil is on fan 
terraces. It formed in fan alluvium derived from mixed 
sources. Elevation is 1,140 to 2,000 feet. The average 
annual precipitation is 6 to 8 inches, the average annual 
air temperature is 68 to 72 degrees F, and the average 
frost-free period is 240 to 325 days. 

Typically, the surface layer is light brown sandy loam 
about 2 inches thick. The next 52 inches is light brown 
sandy loam and fine sandy loam. Below this to a depth 
of 60 inches or more is reddish brown sandy clay loam. 
This layer is 5 to 30 percent pebbles. A few soft 
masses of lime are below a depth of about 19 inches. 

Included in this unit are small areas of Coolidge, 
Dateland, Momoli, and Valencia soils. Also included are 
small areas of soils that have a surface layer of gravelly 
sandy loam. Included areas make up about 15 percent 
of the total acreage. 

Permeability of this Denure soil is moderately rapid. 
Available water capacity is moderate. Potential rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is moderate. 

This unit is used mainly as rangeland. It is also used 
for irrigated crops and homesite development. 
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The potential native plant community on this unit is 
desertic shrubs and cacti and a small percentage of 
annual and perennial grasses and forbs. The present 
vegetation is creosotebush, triangle bursage, and 
annual grasses and forbs. 

if this unit is used for irrigated crops, it is limited 
mainly by the slope, the hazard of soil blowing, and the 
moderate available water capacity. Surface, sprinkler, 
and trickle irrigation systems are suited to this unit. If 
furrow or corrugation methods are used, the application 
of water should be on the contaur or across the slope. 
Leveling the soil permits more efficient use of irrigation 
water. To avoid overirrigating and leaching of plant 
nutrients, applications of water should be adjusted to 
the available water capacity, the water intake rate, and 
the needs of the crop. Maintaining crop residue on or 
near the surface reduces runoff, reduces soil blowing, 
and helps to maintain soil tilth and organic matter 
content. Keeping the soil surface moist helps to control 
soil blowing and thus reduces the risk of damage to 
young seedlings. 

This soil has few limitations for homesite 
development. Construction of houses and access roads 
in places exposes soil material that is highly susceptible 
to soil blowing. Revegetating disturbed areas around 
construction sites as soon as possible helps to control 
soil blowing. Plant cover can be established and 
maintained through proper fertilizing, seeding, mulching, 
and shaping of the slopes. Measures such as wrapping 
steel pipes and providing cathodic protection can be 
used to minimize the corrosion of steel. 

This unit is poorly suited to the production of desertic 
herbaceous plants, shrubs, and trees that provide 
habitat for wildlife. It is moderately well suited to the 
production of irrigated grain and seed crops and 
domestic grasses and legumes. 

This unit is in capability subclasses Ils, irrigated, and 
Vils, nonirrigated. It is in the Limy Fan, 7- to 10-inch 
p.z., range Site. 


17—Denure fine sandy loam, 0 to 1 percent 
slopes. This deep, somewhat excessively drained soil 
is on stream terraces. It formed in stream alluvium 
derived from mixed sources. Elevation is 1,140 to 2,000 
feet. The average annual precipitation is 6 to 8 inches, 
the average annual air temperature is 68 to 72 degrees 
F, and the average frost-free period is 240 to 325 days. 

Typically, the surface layer is light brown fine sandy 
loam about 2 inches thick. The next 52 inches is light 
brown sandy loam and fine sandy !oam. Below this to a 
depth of 60 inches or more is reddish brown sandy clay 
loam. Soft masses of lime are below a depth of about 
19 inches. 

Included in this unit are small areas of Coolidge, 
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Dateland, Gilman, and Valencia soils and small areas of 
soils that have a surface layer of sandy loam. Included 
areas make up about 15 percent of the total acreage. 

Permeability of this Denure soil is moderately rapid. 
Available water capacity is moderate. Potential rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is moderate. 

This unit is used mainly for irrigated crops, 
rangeland, and homesite development. 

If this unit is used for irrigated crops, it is limited 
mainly by the moderate available water capacity and 
the hazard of soil blowing. Surface, trickle, and sprinkler 
irrigation systems are suited to this unit. Leveling fields 
permits more efficient use of irrigation water. 
Applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
needs of the crop. Maintaining crop residue on or near 
the surface reduces runoff, reduces soil blowing, and 
helps to maintain soil tilth and organic matter content. 
Keeping the soil surface moist helps to control soil 
blowing and thus reduces the risk of damage to young 
seedlings. 

The potential native plant community on this unit is 
desertic shrubs and cacti and a small percentage of 
annual and perennial grasses and forbs. The present 
vegetation is creosotebush, triangle bursage, and 
annual grasses and forbs. 

This unit has few limitations for homesite 
development. Construction of houses and access roads 
in places exposes material that is highly susceptible to 
soil blowing. Revegetating disturbed areas around 
construction sites as soon as possible helps to control 
soil blowing. Plant cover can be established and 
maintained by properly fertilizing, seeding, and 
mulching. Measures such as wrapping steel pipes and 
providing cathodic protection can be used to minimize 
the corrosion of steel. 

This unit is poorly suited to the production of desertic 
herbaceous plants, shrubs, and trees that provide 
habitat for wildlife. {t is moderately well suited to the 
production of irrigated grain and seed crops and 
domestic grasses and legumes. 

This unit is in capability subclasses Ils, irrigated, and 
Vils, nonirrigated. It is in the Limy Fan, 7- to 10-inch 
p.z., range site. 


18—Denure clay loam, 0 to 1 percent slopes. This 
deep, somewhat excessively drained soil is on stream 
terraces. It formed in stream alluvium derived from 
mixed sources. Elevation is 1,140 to 2,000 feet. The 
average annual precipitation is 6 to 8 inches, the 
average annual air temperature is 68 to 72 degrees F, 
and the average frost-free period is 240 to 325 days. 
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Typically, the surface layer is light yellowish brown 
clay loam about 15 inches thick. The next 39 inches is 
light brown sandy loam and fine sandy loam. Below this 
to a depth of 60 inches or more is reddish brown sandy 
clay loam. Soft masses of lime are below a depth of 
about 19 inches. The clay loam texture of the surface 
layer has developed as a result of the accumulation of 
silt and clay carried in the irrigation water. 

Included in this unit are small areas of Gilman, 
Marana, and Sasco soils. Included areas make up 
about 5 percent of the total acreage. 

Permeability of this Denure soil is moderately rapid. 
Available water capacity is moderate. Potential rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is slight. 

This unit is used for irrigated craps. 

If this unit is used for irrigated crops, it is limited 
mainly by the moderate available water capacity. 
Surface, trickle, and sprinkler irrigation systems are 
suited to this unit. Applications of irrigation water should 
be adjusted to the available water capacity, the water 
intake rate, and the needs of the crap. Leveling the soil 
permits more efficient use of irrigation water. If land 
leveling cuts are to be made, onsite investigation is 
needed. Maintaining crop residue on or near the surface 
reduces runoff, reduces soil blowing, and helps to 
maintain soil tilth and organic matter content. 

This unit is poorly suited to the production of desertic 
herbaceous plants, shrubs, and trees that provide 
habitat for wildlife. It is moderately well suited to the 
production of irrigated grain and seed crops and 
domestic grasses and legumes. 

This unit is in capability subclasses Is, irrigated, and 
Vils, nonirrigated. It is in the Limy Fan, 7- to 10-inch 
p.2., range site. 


19—Dumps-Pits association. This unit is on a gently 
sloping fan terrace northwest of Casa Grande. The 
deposits of material have nearly level to gently sloping 
tops and very steep side slopes. They are deep and 
well drained. Elevation ranges from 1,350 to 1,500 feet. 

This unit is about 59 percent stony, unprocessed 
overburden; 29 percent chemically treated mine tailings, 
or slickens; 11 percent open pit mine; and 1 percent 
slag dumps. 

Dumps are characterized by the stony, unprocessed 
overburden that has been dumped near a pit mine. It 
consists of rock fragments blasted out of a pit mine to 
expose copper-bearing ore. The areas of chemically 
treated mine tailings are sedimentation basins for 
smelter wastes that are easily transported by water. 
This material resembles reddish brown sandy loam. The 
open pit mine is characterized by a series of benches 
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50 to 75 feet high in copper-ore producing rock. It is 
about 500 feet deep and 0.5 mile in diameter at the top. 
The slag dumps are areas where molten smelter refuse 
has been dumped. The refuse resembles solid black 
rock. 

This unit is used for mining. The limited water 
supplying capacity of the material, the very steep 
slopes, the content of toxic chemicals, and the proximity 
of mining activities severely restrict this unit for other 
uses. 

Overburden material and mine tailings should be 
investigated for stability and settlement before they are 
used as building sites. The low acidity of the material is 
also a concern. The overburden material and crushed 
slag can be used to fill in low areas to be used as sites 
for homes, streets, railroads, and flood control dikes. 

This unit is not assigned a land capability 
classification or a range site. 


20—Gadsden clay. This deep, well drained soil is on 
flood plains. It formed in fine textured stream alluvium 
derived from mixed sources. Slope is 0 to 7 percent. 
Elevation is 1,140 to 2,000 feet. The average annual 
precipitation is 6 to 8 inches, the average annual air 
temperature is 68 to 72 degrees F, and the average 
frost-free period is 240 to 325 days. 

Typically, the surface layer is brown clay about 13 
inches thick. The next 29 inches is brown clay. Below 
this to a depth of 60 inches or more is brown silty clay 
loam. The organic matter content is 1 percent to a 
depth of about 60 inches. 

Included in this unit are small areas of Cashion, 
Pimer, and Ginland soils. Also included are small areas 
of soils that have a surface layer of silty clay. In the 
area south of the Casa Grande Mountains are soils that 
are similar to this Gadsden soil but have a high content 
of toxic salts. The included areas make up about’ 15 
percent of the total acreage. 

Permeability of this Gadsden soil is slow. Available 
water capacity is high. Potential rooting depth is 60 
inches or more. Runoff is slow, and the hazard of water 
erosion is slight. The hazard of soil blowing is slight. 
This soil is occasionally flooded for brief periods in 
summer and winter. Penetration and distribution of roots 
are reduced by the dense clay at a depth of less than 
60 inches. 

This unit is used mainly for irrigated crops. Only 
small isolated areas are used as rangeland. 

If this unit is used for irrigated crops, it is limited 
mainly by the slow water intake rate, the slow 
permeability, the density of the soil, and the hazard of 
flooding. Surface and trickle irrigation systems are 
suited to this unit. Because of the slow water intake rate 
and slow permeability of the soil in this unit, the period 
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of water application should be adjusted to permit 
adequate infiltration of water. Returning crop residue to 
the soil or regularly adding other organic material 
improves fertility, reduces crusting, and increases the 
water intake rate. Subsoiling when the soil is dry helps 
to loosen the dense substratum. Tilth can also be 
improved by returning crop residue to the soil. Properly 
designed and carefully installed channels, dikes, and 
levees can help to control flooding. 

This unit is well suited to the production of irrigated 
grain and seed crops, irrigated domestic grasses and 
legumes, and desertic riparian herbaceous plants, 
shrubs, and trees. 

This unit is in capability subclasses Illw, irrigated, 
and Vlilw, nonirrigated. It is in the Clay Bottom, 7- to 10- 
inch p.z., range site. 


21—Gilman fine sandy loam. This deep, well 
drained soil is on flood plains and alluvial fans. It 
formed in stream alluvium derived from mixed sources. 
Slope is 0 to 1 percent. Elevation is 1,140 to 2,000 feet. 
The average annual precipitation is 6 to 8 inches, the 
average annual air temperature is 68 to 72 degrees F, 
and the average frost-free period is 240 to 325 days. 

Typically, the surface layer is light yellowish brown 
fine sandy loam about 14 inches thick. Below this to a 
depth of 60 inches or more is pale brown very fine 
sandy loam and sandy loam with thin strata of finer and 
coarser textured soil material. 

Included in this unit are small areas of Antho, 
Dateland, Denure, and Valencia soils. In areas near 
Toltec and La Palma and within 5 miles of the Sawtooth 
Mountains, the soils have a high content of toxic salts. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Gilman soil is moderate. 
Available water capacity is moderately high. Potential 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is moderate. This soil is occasionally flooded 
for brief periods in summer and winter. 

This unit is used mainly for irrigated crops. Some 
small areas are used as rangeland and for homesite 
development. 

If this unit is used for irrigated crops, the main 
limitations are the hazards of flooding and soil blowing. 
Surface, trickle, and sprinkler irrigation systems are 
suited to this unit. Maintaining crop residue on or near 
the surface reduces runoff, reduces soil blowing, and 
helps to maintain soil tilth and organic matter content. 
Keeping the soil surface moist helps to control soil 
blowing and thus reduces the risk of damage to young 
seedlings. Leveling the soil permits more efficient use of 
irrigation water. Properly designed and carefully 
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installed channels, dikes, and levees can help to control 
flooding. 

The potential native plant community on this unit is a 
diverse mixture of perennial grasses and forbs, desertic 
trees and shrubs, and annual grasses. The present 
vegetation is paloverde, ironwood, mesquite, 
creosotebush, and big sagebrush. Perennial grasses 
such as bush muhly, threeawn, and slim tridens and 
numerous annual grasses are also present. Among the 
most common perennial forbs are globemallow, 
wirelettuce, fiddleneck, scorpion weed, hairy Bowlesia, 
and Indianwheat. 

If this unit is used for homesite development, the 
main limitation is the hazard of flooding. Properly 
designed and carefully installed channels, dikes, and 
levees can be used to help control flooding. 
Construction of houses and access roads in places 
exposes material that is susceptible to soil blowing. 
Revegetating disturbed areas around construction sites 
as soon as possible helps to control soil blowing. Plant 
cover can be established and maintained by properly 
fertilizing, seeding, and mulching. Measures such as 
wrapping steel pipes or using cathodic protection can 
be used to minimize the corrosion of steel. 

This unit is well suited to the production of desertic 
riparian herbaceous plants, shrubs, and trees that 
provide habitat for wildlife. It is moderately well suited to 
the production of irrigated grain and seed crops and 
domestic grasses and legumes. 

This unit is in capability subclasses Ilw, irrigated, and 
Vilw, nonirrigated. !t is in the Loamy Bottom, 7- to 10- 
inch p.z., range site. 


22—Gilman clay loam. This deep, well drained soil 
is on flood plains. It formed in stream alluvium derived 
from mixed sources. Slope is 0 to 1 percent. Elevation 
is 1,140 to 2,000 feet. The average annual precipitation 
is 6 to 8 inches, the average annual air temperature is 
68 to 72 degrees F, and the average frost-free period is 
240 to 325 days. 

Typically, the surface layer is pale brown clay loam 
about 12 inches thick. Below this to a depth of 60 
inches or more is pale brown very fine sandy loam and 
sandy loam with thin strata of finer and coarser textured 
soil material. 

Included in this unit are small areas of Antho, 
Glenbar, and Pimer soils and small areas of soils that 
have a surface layer of very fine sandy loam and silt 
loam. Near Maricopa, Toltec, and La Palma and near 
the Sawtooth Mountains are areas of soils that are 
similar to this Gilman soil but have a high content of 
toxic salts. Included areas make up about 5 percent of 
the total acreage. 

Permeability of this Gilman soil is moderate. 
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Available water capacity is high. Potential rooting depth 
is 60 inches or more. Runoff is slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is 
slight. This unit is occasionally flooded in summer and 
winter for brief periods. 

This unit is used for irrigated crops, rangeland, and 
homesite development. 

If this unit is used for irrigated crops, the main 
limitation is the hazard of flooding. Surface and trickle 
irrigation systems are suited to this unit. Maintaining 
crop residue on or near the surface reduces runoff and 
helps to maintain soil tilth and organic matter content. 
Leveling the soil permits more efficient use of irrigation 
water. Properly designed and carefully installed 


channels, dikes, and levees can help to control flooding. 


The potential native plant community on this unit is a 
diverse mixture of perennial grasses and forbs and 
annual grasses, forbs, and shrubs. The present 
vegetation is creosotebush, mesquite, globemallow, 
bush muhly, and a variety of annual grasses and forbs. 

If this unit is used for homesite development, the 
main limitation is the hazard of flooding. Properly 
designed and carefully installed dikes and levees can 
be used to help control flooding. Measures such as 
wrapping steel pipes or providing cathodic protection 
can be used to minimize the corrosion of steel. 

This unit is moderately well suited to the production 
of desertic riparian herbaceous plants, shrubs, and 
trees that provide habitat for wildlife. It is moderately 
well suited to the production of irrigated grain and seed 
crops and domestic grasses and legumes. 

This unit is in capability subclasses Ilw, irrigated, and 
Vilw, nonirrigated. It is in the Loamy Bottom, 7- to 10- 
inch p.z., range site. 


23—Ginland clay. This deep, well drained soil is on 
flood plains. It formed in fine textured stream alluvium 
deposited over older alluvium derived from mixed 
sources. Slope is 0 to 1 percent. Elevation is 1,140 to 
2,000 feet. The average annual precipitation is 6 to 8 
inches, the average annual air temperature is 68 to 72 
degrees F, and the average frost-free period is 240 to 
325 days. 

Typically, the surface layer is brown clay about 13 
inches thick. The subsurface layer is brown clay about 
11 inches thick. Below this to a depth of 60 inches or 
more is strong brown and reddish yellow sandy clay 
loam. In some areas sandy clay loam is at a depth of 
10 to 20 inches. Common soft masses of lime are 
below a depth of 26 to 40 inches. 

Included in this unit are small areas of Cashion, 
Gadsden, Glenbar, and Trix soils. Also included are 
small areas of soils that have a surface layer of silty 
clay loam, clay loam, or silty clay. Included areas make 
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up about 5 percent of the total acreage. 

Permeability of this Ginland soil is slow. Available 
water capacity is moderate. Potential rooting depth is 
60 inches or more. Runoff is slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is 
slight. This soil is occasionally flooded for brief periods 
in summer and winter. It is nonsaline or slightly saline 
and slightly sodic or moderately sodic. 

This unit is used for irrigated crops. 

If this unit is used for irrigated crops, it is limited 
mainly by the slow water intake rate, the content of 
toxic salts, the slow permeability, and the hazard of 
flooding. Surface irrigation systems are suited to this 
unit. Because of the slow permeability of the soil in this 
unit, the period of water application should be adjusted 
to permit adequate infiltration of water. Returning crop 
residue to the soil or regularly adding other organic 
material improves fertility, reduces crusting, and 
increases the water intake rate. Tilth can also be 
improved by returning crop residue to the soil. Properly 
designed and carefully installed dikes and levees can 
help to control flooding. Applying enough water to leach 
salts and using soil amendments reduce the effect of 
the toxic salts. 

This unit is moderately well suited to the production 
of irrigated grain and seed crops and domestic grasses 
and legumes suitable for wildlife habitat. It is also 
moderately well suited to the production of desertic 
riparian herbaceous plants, shrubs, and trees. 

This unit is in capability subclasses Illw, irrigated, 
and Vllw, nonirrigated. It is not assigned a range site. 


24—Glenbar clay loam. This deep, well drained soil 
is on flood plains. It formed in stream alluvium derived 
from mixed sources. Slope is 0 to 1 percent. Elevation 
is 1,140 to 2,000 feet. The average annual precipitation 
is 6 to 8 inches, the average annual air temperature is 
68 to 72 degrees F, and the average frost-free period is 
240 to 325 days. 

Typically, the surface layer is light yellowish brown 
clay loam about 13 inches thick. Below this to a depth 
of 60 inches or more are light yeliowish brown silt loam 
and silty clay loam and thin strata of finer and coarser 
textured soil material. 

Included in this unit are small areas of Gilman, 
Pimer, and Trix soils. Also included are small areas of 
soils that have a surface layer of loam or silty clay 
loam. In the vicinity of Maricopa and the area between 
the Casa Grande and Sawtooth Mountains are small 
areas of soils that have a high content of toxic salts. 
Included areas make up about 15 percent of the total 
acreage. 

Permeability of this Glenbar soil is moderately slow. 
Available water capacity is high. Potential rooting depth 
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is 60 inches or more. Runoff is slow, and the hazard of 
water erosion is slight. The hazard of sail blowing is 
slight. This soil is occasionally flooded for brief periods 
in Summer and winter. 

This unit is used for irrigated crops, rangeland, and 
homesite development. 

If this unit is used for irrigated crops, the main 
limitation is the hazard of flooding. Surface and trickle 
irrigation systems are suited to this unit. Maintaining 
crop residue on or near the surface reduces runoff, 
reduces soil blowing, and helps to maintain soil tilth and 
organic matter content. Leveling the soil improves the 
efficiency of irrigation water management. Properly 
designed and carefully installed channels, dikes, and 
levees heip to control flooding. 

The potential native plant community on this unit is a 
mixture of perennial grasses and forbs, annual grasses 
and forbs, and scattered shrubs. The present vegetation 
is creosotebush, mesquite, globemallow, bush muhly, 
and a variety of annual grasses and forbs. 

If this unit is used for homesite development, the 
main limitations are the hazard of flooding, the 
moderately slow permeability, and low soil strength. 
Properly designed and carefully installed channels, 
dikes, and levees can be used to help control flooding. 

If this unit is used for septic tank absorption fields, 
the limitation of moderately slow permeability can be 
reduced by increasing the size of the absorption field. 
Constructing roads on raised, well compacted, coarse 
textured material and providing adequate side drains 
and culverts help to protect the roads from damage as 
a result of low soil strength. Measures such as 
wrapping steel pipes or providing cathodic protection 
can be used to minimize corrosion of steel. 

Construction of houses and access roads in places 
exposes material that is highly susceptible to erosion. 
Preserving the existing plant cover or revegetating 
disturbed areas around construction sites as soon as 
possible helps to control erosion. 

This unit is moderately well suited to the production 
of desertic riparian herbaceous plants, shrubs, and 
trees that provide habitat for wildlife. It is moderately 
well suited to the production of irrigated grain and seed 
crops and domestic grasses and legumes. 

This unit is in capability subclasses Ilw, irrigated, and 
Vilw, nonirrigated. it is in the Loamy Bottom, 7- to 10- 
inch p.z., range site. 


25—Gunsight-Cipriano complex, 1 to 8 percent 
slopes. This map unit is on fan terraces. Elevation is 
1,140 to 2,000 feet. The average annual precipitation is 
6 to 8 inches, the average annual air temperature is 68 
to 72 degrees F, and the average frost-free period is 
240 to 325 days. 


Soil Survey 


This unit is 50 percent Gunsight very gravelly fine 
sandy loam and 40 percent Cipriano cobbly loam. The 
Gunsight soil is on the lower end of the terraces, and 
the Cipriano soil is on the higher end of the terraces. 
The components of this unit are so intricately 
intermingled that is was not practical to map them 
separately at the scale used. 

Included in this unit are about 2 percent Rock 
outcrop on mountain foot slopes, 5 percent Momoli soils 
on the lower end of fans and below the Gunsight soils, 
and 3 percent Carrizo soils along washes. 

The Gunsight soil is deep and somewhat excessively 
drained. It formed in very gravelly fan alluvium derived 
from mixed sources. Slope is 2 to 6 percent. Typically, 
the surface layer is light brown very gravelly fine sandy 
loam about 3 inches thick. The next layer is pink 
gravelly loam 9 inches thick. Below this to a depth of 60 
inches or more is calcareous, light brown very graveily 
loam. The depth to a layer of lime accumulation ranges 
from 10 to 20 inches. 

Permeability of the Gunsight soil is moderate. 
Available water capacity is low. Potential rooting depth 
is 60 inches or more. Runoff is medium, and the hazard 
of water erosion is slight. The hazard of soil blowing is 
slight. This soil is slightly saline throughout and is 
moderately sodic or strongly sodic below a depth of 30 
inches. 

The Cipriano soil is very shallow and shallow and is 
somewhat excessively drained. It formed in very 
gravelly and cobbly fan alluvium derived from mixed 
sources. Slope is 1 to 8 percent. Typically, 10 to 20 
percent of the surface is covered with cobbles and 
pebbles. The surface layer is very pale brown cobbly 
loam about 2 inches thick. Below this is light brown very 
gravelly loam about 7 inches thick. An indurated silica- 
cemented hardpan is at a depth of 9 inches. The depth 
to the hardpan ranges from 8 to 20 inches. 

Permeability of the Cipriano soil is moderate. 
Available water capacity is very low. Potential rooting 
depth is 8 to 20 inches. Runoff is medium, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is slight. 

This unit is used as rangeland. 

The potential native plant community on this unit is 
shrubs and cacti. The present vegetation is 
creosotebush, bursage, fluffgrass, threeawn, a number 
of annual grasses, and forbs. Various perennial trees, 
shrubs, half-shrubs, succulents, and woody vines are 
also present. 

The soils in this unit are poorly suited to the 
production of desertic herbaceous plants, shrubs, and 
trees that provide habitat for wildlife. 

This map unit is in capability subclass Vlls. It is in 
the Limy Upland, 7- to 10-inch p.z., range site. 
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26—Gunsight-Pinamt complex, 1 to 8 percent 
slopes. This map unit is on fan terraces. Elevation is 
1,140 to 2,000 feet. The average annual precipitation is 
6 to 8 inches, the average annual air temperature is 68 
to 72 degrees F, and the average frost-free period is 
240 to 325 days. 

This unit is 57 percent Gunsight very gravelly fine 
sandy loam and 30 percent Pinamt very gravelly loam. 
The Gunsight soil is an the lower end of the fan 
terraces, and the Pinamt soil is on the higher end of the 
fan terraces. The components of this unit are so 
intricately intermingled that it was not practical to map 
them separately at the scale used. 

included in this unit are about 5 percent Coolidge 
soils on the lower end of the fan terraces, 3 percent 
Tremant soils on the higher end of the fan terraces, and 
5 percent Momoli soils adjacent to the washes. 

The Gunsight soil is deep and somewhat excessively 
drained. It formed in very gravelly fan alluvium derived 
from mixed sources. Slope is 1 to 5 percent. Typically, 
the surface layer is light brown very gravelly fine sandy 
loam about 3 inches thick. The next layer is pink 
gravelly loam 9 inches thick. Below this to a depth of 60 
inches or more is calcareous, light brown very gravelly 
loam. The depth to a layer of lime accumulation ranges 
from 10 to 20 inches. 

Permeability of the Gunsight soil is moderate. 
Available water capacity is low. Potential rooting depth 
is 60 inches or more. Runoff is medium, and the hazard 
of water erosion is slight. The hazard of soil blowing is 
slight. This soil is slightly saline throughout and is 
moderately sodic or strongly sodic below a depth of 30 
inches. 

The Pinamt soil is deep and well drained. It formed in 
alluvium derived from mixed sources. Slope is 1 to 8 
percent. Typically, 30 to 60 percent of the surface is 
covered with desert-varnished pebbles. The surface 
layer is light brown very gravelly loam about 2 inches 
thick. The subsoil is yellowish red, reddish brown, and 
light reddish brown very gravelly clay loam and very 
gravelly sandy clay loam about 21 inches thick. Below 
this to a depth of 60 inches or more is light brown 
extremely gravelly sandy loam and very gravelly sandy 
loam. Soft masses of lime are present beginning at a 
depth of about 7 inches. 

Permeability of the Pinamt sail is moderately slow. 
Available water capacity is low. Potential rooting depth 
is 60 inches or more. Runoff is medium, and the hazard 
of water erosion is slight. The hazard of soil blowing is 
slight. 

This unit is used as rangeland. 

The potential native plant community on the Gunsight 
soil is desert shrubs, cacti, and a sparse stand of 
annual and perennial grasses and forbs. Triangle 
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bursage and creosotebush are the dominant plants 
currently growing on this soil. The Pinamt soil has a 
slightly higher potential for producing perennial grasses, 
desertic shrubs, and cacti than does the Gunsight soil. 
The present vegetation on the Pinamt soil is triangle 
bursage, creosotebush, paloverde, brittlebush, and 
fluffgrass. 

The high lime content of the soils and the low 
precipitation are the main limitations for forage 
production on this unit. 

The soils in this unit are poorly suited to the 
production of desertic herbaceous plants, shrubs, and 
trees that provide habitat for wildlife. 

This map unit is in capability subclass Vlls. It is in 
the Limy Upland, 7- to 10-inch p.z., range site. 


27—La Palma fine sandy loam. This moderately 
deep, well drained soil is on relict basin floors. It formed 
in loamy eolian material and stream alluvium derived 
from mixed sources. Slope is 0 to 1 percent. Elevation 
is 1,140 to 2,000 feet. The average annual precipitation 
is 6 to 8 inches, the average annual air temperature is 
68 to 72 degrees F, and the average frost-free period is 
240 to 325 days. 

Typically, the surface layer is pale brown fine sandy 
loam about 3 inches thick. The next layer is pink, 
pinkish white, and pinkish gray, very strongly alkaline 
loam and clay loam 25 inches thick. An indurated lime- 
cemented hardpan is at a depth of 28 inches. Depth to 
the hardpan ranges from 20 to 40 inches. 

Included in this unit are small areas of Casa Grande, 
Laveen, and Toltec soils and small areas of soils that 
have a surface layer of clay loam or loam. Included 
areas make up about 5 percent of the total acreage. 

Permeability of this La Palma soil is slow. Available 
water capacity is low. Potential rooting depth is 20 to 40 
inches. Runoff is slow, and the hazard of water erosion 
is slight. The hazard of soil blowing is moderate. It is 
moderately sodic or strongly sodic and slightly saline or 
moderately saline. 

This unit is used for irrigated crops, rangeland, and 
homesite development. 

If this unit is used for irrigated crops, it is limited 
mainly by the restricted rooting depth, the hazard of soil 
blowing, the low available water capacity, and the 
content of toxic salts. Surface, sprinkler, and trickle 
irrigation systems are suited to this unit. To avoid 
overirrigating and to provide for leaching of toxic salts, 
applications of irrigation water should be adjusted to the 
available water capacity, the leaching requirement, the 
water intake rate, and the needs of the crop grown. 
Because of the depth to the hardpan and the slow 
permeability of the soil, the application of water should 
be regulated so that water does not stand on the 
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surface and damage the crops. Where feasible, deep 
ripping of the cemented pan reduces the limitation of 
restricted rooting depth. Intensive management is 
needed to reduce the salinity and alkalinity of the soil 
and to maintain productivity. The content of toxic salts 
can be reduced by leaching, applying proper amounts 
of soil amendments, and returning crop residue to the 
soil. Maintaining crop residue on or near the surface 
reduces runoff, reduces soil blowing, and helps to 
maintain soil tilth and organic matter content. Leveling 
the soil permits more efficient use of irrigation water. If 
land leveling cuts are to be made, onsite investigation is 
needed. 

The potential native plant community on this unit is 
desert saltbush, fourwing saltbush, and a sparse 
understory of annual grasses and forbs. The present 
vegetation is desert saltbush, seepweed, mesquite, and 
hedgehog cactus. 

lf this unit is used for homesite development, the 
main limitations are the depth to a cemented pan, the 
content of toxic salts, the moderate shrink-swell 
potential, and low soil strength. Excavation for building 
sites is limited by the depth to the cemented pan. 
Because of the increased cost of excavating the 
cemented pan, buildings that are designed with minimal 
requirements for excavation are better suited to this 
unit. Landscaping should be designed to drain surface 
water away from buildings. This can reduce the 
possibility of damage caused by the moderate shrink- 
swell potential, salt content, and low soil strength. Tile 
drains constructed around the foundation are needed in 
some places where excess water becomes perched 
above the cemented pan. 

Buildings and roads should be designed to offset the 
effects of shrinking and swelling and the limited ability 
of the soil to support a load. Backfilling foundations with 
well compacted, coarse textured soil material can 
reduce the adverse effects that shrinking and swelling 
and low soil strength can have on buildings and roads. 
Wrapping steel pipes or using cathodic protection and 
chemically resistant concrete can minimize corrosion of 
steel and concrete. 

\f this unit is used for septic tank absorption fields, 
the limitations of the depth to the cemented pan and the 
slow permeability are difficult to overcome. Placing tile 
drains below the pan and in more permeable soil 
material helps to overcome these limitations. 

Construction of buildings and access roads in places 
exposes material that is highly susceptible to soil 
blowing. Revegetating disturbed areas around 
construction sites as soon as possible helps to contro! 
soil blowing. Plant cover can be established and 
maintained through proper fertilizing, seeding, and 
mulching. 


Soil Survey 


This unit is poorly suited to the production of desertic 
herbaceous plants, shrubs, and trees that provide 
habitat for wildlife. It is moderately well suited to the 
production of irrigated grain and seed crops and 
domestic grasses and legumes. 

This unit is in capability subclasses Ills, irrigated, and 
Vils, nonirrigated. It is in the Saline Upland (loamy), 7- 
to 10-inch p.z., range site. 


28—Laveen loam. This deep, well drained soil is on 
stream terraces and fan terraces. It formed in stream 
and fan alluvium derived from mixed sources. Slope is 0 
to 1 percent. Elevation is 1,140 to 2,000 feet. The 
average annual precipitation is 6 to 8 inches, the 
average annual air temperature is 68 to 72 degrees F, 
and the average frast-free period is 240 to 325 days. 

Typically, the surface layer is light brown loam about 
15 inches thick. The next layer is pink, calcareous loam 
about 15 inches thick. The next layer is pinkish gray, 
limy very fine sandy loam about 12 inches thick. Below 
this to a depth of 60 inches or more is pink, limy 
gravelly fine sandy loam. A layer of lime accumulation 
is at a depth of 14 to 30 inches. 

Included in this unit are small areas of Coolidge, 
Gilman, and Toltec soils. Also included are small areas 
of soils that have a surface layer of fine sandy loam, 
very fine sandy loam, or clay loam. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Laveen soil is moderate. 
Available water capacity is moderately high. Potential 
rooting depth is 60 inches or more. Runoff is slow, and 
the hazard of water erosion is slight. The hazard of soil 
blowing is slight. This soil is slightly saline throughout 
and is moderately sodic below a depth of 30 inches. 

This unit is used for irrigated crops, rangeland, and 
hamesite development. 

If this unit is used for irrigated crops, the main 
limitations are the moderately high available water 
capacity, the moderate content of toxic salts, and the 
high content of lime. Surface, trickle, and sprinkler 
irrigation systems are suited to this unit. The content of 
lime can cause a nutrient imbalance in some plants, 
which results in iron chlorosis. Maintaining crop residue 
on or near the surface reduces runoff, reduces soil 
blowing, and helps to maintain soil tilth and organic 
matter content. To avoid overirrigating and to provide 
for leaching of toxic salts, applications of irrigated water 
should be adjusted to the available water capacity, the 
leaching requirement, the water intake rate, and the 
needs of the crop grown. Soil amendments applied 
according to soil tests reduce the effects of toxic salts. 

The potential native plant community is desertic 
shrubs and cacti and a small percentage of annual and 
perennial grasses and forbs. The present vegetation is 
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creosotebush, triangle bursage, and annual grasses 
and forbs. 

If this unit is used for homesite development, the 
main limitations are the potential for settlement as a 
result of the wetting of the limy underlying layer and 
content of toxic salts. The possibility of settlement can 
be reduced by compacting the building site before 


construction and by diverting water away from buildings. 


Measures such as use of corrosion resistant concrete 
and wrapping and providing cathodic protection for steel 
pipes can be used to minimize the corrosive effects of 
the salts. Construction of houses and access roads in 
places exposes material that is highly susceptible to soil 
blowing. Preserving the existing plant cover and 
revegetating disturbed areas during construction help to 
control erosion and soil blowing. Lawn grasses, shrubs, 
and trees that are not sensitive to lime-induced 
chlorosis are well suited to use in landscaping. An 
annual application of iron chelates helps to reduce 
chlorosis caused by the high lime content. 

This unit is poorly suited to the production of desertic 
herbaceous plants, shrubs, and trees that provide 
habitat for wildlife. It is well suited to the production of 
irrigated grain and seed crops and domestic grasses 
and legumes. 

This unit is in capability class |, irrigated, and 
subclass Vllc, nonirrigated. It is in the Limy Fan, 7- to 
10-inch p.z., range site. 


29—Marana silty clay loam. This deep, well drained 
soil is on stream terraces. It formed in stream alluvium 
derived from mixed sources. Slope is 0 to 1 percent. 
Elevation is 1,140 to 2,000 feet. The average annual 
precipitation is 6 to 8 inches, the average annual air 
temperature is 68 to 72 degrees F, and the average 
frost-free period is 240 to 325 days. 

Typically, the surface layer is yellowish brown silty 
clay loam about 2 inches thick. Below this to a depth to 
60 inches or more is brown silty clay loam. 

Included in this unit are small areas of Saminiego 
and Sasco soils. Also included are areas that are 
dissected by gullies. Included areas make up about 10 
percent of the total acreage. 

Permeability of this Marana soil is moderately slow. 
Available water capacity is high. Potential rooting depth 
is 60 inches or more. Runoff is slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is 
moderate. This soil is subject to rare, very brief periods 
of flooding in summer and winter. 

This unit is used for irrigated crops, rangeland, and 
homesite development. 

If this unit is used for irrigated crops, it has few 
limitations. Surface and trickle irrigation systems are 
suited to this unit. Crop rotation and the incorporation of 
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crop residue into the soil or the regular addition of other 
organic material improve fertility, reduce crusting, and 
increase the water intake rate and available water 
capacity. Leveling the soil permits more efficient use of 
irrigation water. 

The potential native plant community on this unit is 
perennial grasses and forbs, annual grasses and forbs, 
and shrubs. The present vegetation is creosotebush, 
mesquite, globemallow, bush muhly, and a variety of 
annual grasses and forbs. 

Forage production can be improved by using erosion 
control measures, managing brush, fencing, and 
developing watering facilities. This unit responds well to 
management practices, such as deferred grazing and 
planned grazing systems. 

If this unit is used for homesite development, the 
main limitations are the hazard of flooding, the 
moderate shrink-swell potential, and low soil strength. 
Properly designed and carefully installed diversions, 
dikes, and levees can be used to help control flooding. 
All structures are subject to piping. Buildings and roads 
should be designed to offset the effects of shrinking and 
swelling and the limited ability of the soil to support a 
load. Overexcavating and backfilling the foundation of 
buildings with suitable coarse textured fill material can 
reduce structural damage caused by shrinking and 
swelling and low soil strength. Designing buildings and 
landscaping so that runoff water is drained away from 
the foundation also reduces damage caused by 
shrinking and swelling and low soil strength. Measures 
such as wrapping steel pipes and providing cathodic 
protection can be used to minimize corrosion of steel. 

if this unit is used for septic tank absorption fields, 
the limitation of moderately slow permeability can be 
reduced by increasing the size of the absorption field. 

This unit is moderately well suited to the production 
of desertic riparian herbaceous plants, shrubs, and 
trees that provide habitat for wildlife. It is well suited to 
the production of irrigated grain and seed crops and 
domestic grasses and legumes. 

This unit is in capability class |, irrigated, and 
subclass Vllc, nonirrigated. It is in the Loamy Upiand, 7- 
to 10-inch p.z., range site. 


30—Mohall sandy loam. This deep, well drained soil 
is on fan terraces and relict basin floors. It formed in fan 
alluvium derived from mixed sources. Slope is 0 to 1 
percent. Elevation is 1,140 to 2,000 feet. The average 
annual precipitation is 6 to 8 inches, the average annual 
air temperature is 68 to 72 degrees F, and the average 
frost-free period is 240 to 325 days. 

Typically, the surface layer is light brown sandy loam 
about 16 inches thick. The subsoil is light brown sandy 
clay loam 27 inches thick. The substratum to a depth of 
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60 inches or more is pink sandy loam. Soft masses of 
lime are in the lower part of the subsoil. 

included in this unit are small areas of Casa Grande, 
Denure, Laveen, and Valencia soils. Included areas 
make up about 15 percent of the total acreage. 

Permeability of this Mohall soil is moderately slow. 
Available water capacity is high. Potential rooting depth 
is 60 inches or more. Runoff is slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is 
moderate. 

This unit is used as irrigated cropland, as rangeland, 
and for homesite development. 

if this unit is used for irrigated crops, soil blowing is 
the only limitation. Surface, sprinkler, and trickle 
irrigation systems are suited to this unit. Maintaining 
crop residue on or near the surface reduces runoff, 
reduces soil blowing, and helps to maintain soil tilth and 
organic matter content. Keeping the soil surface moist 
helps to control soil blowing and reduces the risk of 
damage to young seedlings. Leveling the soil permits 
more efficient use of irrigation water. If this unit is 
leveled for irrigation water management, the cuts and 
fills in places are as much as 5 feet deep, which 
exposes a layer that has a high content of lime below a 
depth of about 20 inches and is slightly sodic below a 
depth of 4 feet. 

The potential native plant community on this unit is 
desertic shrubs and trees with an understory of 
perennial grasses. The present vegetation is littleleaf 
paloverde, triangle bursage, white bursage, ratany, 
creosotebush, bush muhly, and a variety of cacti and 
annual grasses and forbs. 

If this unit is used for homesite development, the 
main limitations are the moderately slow permeability, 
the shrink-swell potential, and low soil strength. 
Buildings and roads should be designed to offset the 
effects of shrinking and swelling and the limited ability 
of the soil to support a load. Overexcavating and 
backfilling the foundation of buildings with suitable 
coarse textured fill material can reduce structural 
damage caused by shrinking and swelling and low soil 
strength. Designing buildings and landscaping so that 
runoff water is drained away from the foundation also 
reduces damage from shrinking and swelling and low 
soil strength. Measures such as wrapping steel pipes 
and providing cathodic protection can be used to 
minimize corrosion of steel. 

If this soil is used for septic tank absorption fields, 
the limitation of moderately slow permeability can be 
reduced by increasing the size of the absorption field. 

Construction of houses and access roads in places 
exposes soil material that is highly susceptible to soil 
blowing. Preserving the existing plant cover during 
construction helps to control erosion. Revegetating 
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disturbed areas around construction sites as soon as 
possible helps to control soil blowing. Plant cover can 
be established and maintained through proper fertilizing, 
seeding, and mulching. 

This unit is moderately well suited to the production 
of desertic herbaceous plants, shrubs, and trees that 
provide habitat for wildlife. It is well suited to the 
production of irrigated grain and seed crops and 
domestic grasses and legumes. 

This unit is in capability class 1, irrigated, and 
subclass Vilc, nonirrigated. It is in the Sandy Loam 
Upland, 7- to 10-inch p.z., range site. 


31—Mohall loam. This deep, weil drained soil is on 
fan terraces. It formed in fan alluvium derived from 
mixed sources. Slope is 0 to 1 percent. Elevation is 
1,140 to 2,000 feet. The average annual precipitation is 
6 to 8 inches, the average annual air temperature is 68 
to 72 degrees F, and the average frost-free period is 
240 to 325 days. 

Typically, the surface layer is light brown loam about 
18 inches thick. The next layer is light brown clay loam 
about 26 inches thick. Below this to a depth of 60 
inches or more is pink sandy loam. Soft masses of lime 
are in the lower part of the subsoil. 

Included in this unit are small areas of Casa Grande 
and Trix soils. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Mohall soil is moderately slow. 
Available water capacity is high. Potential rooting depth 
is 60 inches or more. Runoff is slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is 
slight. 

This unit is used for irrigated crops, as rangeland, 
and for homesite development. 

If this unit is used for irrigated crops, it has few 
limitations. Surface and trickle irrigation systems are 
suited to this unit. Maintaining crop residue on or near 
the surface reduces runoff and helps to maintain soil 
tilth and organic matter content. Leveling the soil 
permits more efficient use of irrigation water. If this soil 
is leveled for irrigation water management, the cuts and 
fills in places are as much as 5 feet deep. This exposes 
a layer that has a high content of lime below a depth of 
about 20 inches and soil that is slightly sodic below a 
depth of 4 feet. 

The potential native plant community is an overstory 
of desertic trees and shrubs with an understory of 
perennial and annual grasses and forbs. The present 
vegetation is creosotebush, triangle bursage, mesquite, 
bush muhly, and a variety of cacti and annual grasses 
and forbs. 

If this unit is used for homesite development, the 
main limitations are the moderately slow permeability, 
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the shrink-swell potential, and low soil strength. 
Buildings and roads should be designed to offset the 
effects of shrinking and swelling and the limited ability 
of the soil to support a load. Overexcavating and 
backfilling the foundation of buildings with suitable 
coarse textured fill material can reduce structural 
damage caused by shrinking and swelling and low soil 
strength. Designing buildings and landscaping so that 
runoff water is drained away from the foundation also 
reduces damage caused by shrinking and swelling and 
low soil strength. Measures such as wrapping steel 
pipes and providing cathodic protection can be used to 
minimize corrosion of steel. 

If this unit is used for septic tank absorption fields, 
the limitation of moderately slow permeability can be 
reduced by increasing the size of the absorption field. 

Construction of houses and access roads in places 
exposes soil material that is highly susceptible to soil 
blowing. Preserving the existing plant cover during 
construction helps to control erosion. Revegetating 
disturbed areas around construction sites as soon as 
possible helps to control soil blowing. Plant cover can 
be established and maintained through proper fertilizing, 
seeding, and mulching. 

This unit is moderately well suited to the production 
of desertic herbaceous plants, shrubs, and trees that 
provide habitat for wildlife. {t is well suited to the 
production of irrigated grain and seed crops and 
domestic grasses and legumes. 

This unit is in capability class |, irrigated, and 
subclass Vilc, nonirrigated. It is in the Loamy Upland, 7- 
to 10-inch p.z., range site. 


32—Mohall clay loam. This deep, well drained soil is 
on fan terraces and relict basin floors. It formed in fan 
alluvium derived from mixed sources. Slope is 0 to 1 
percent. Elevation is 1,140 to 2,000 feet. The average 
annual precipitation is 6 to 8 inches, the average annual 
air temperature is 68 to 72 degrees F, and the average 
frost-free period is 240 to 325 days. 

Typically, the surface layer is light brown clay loam 
about 16 inches thick. The next layer is light brown 
sandy clay loam 27 inches thick. Below this to a depth 
of 60 inches or more is sandy loam. Soft masses of 
lime are in the lower part of the subsoil and in the 
substratum. 

Included in this unit are small areas of Casa Grande 
and Trix soils. Included areas make up about 10 
percent of the total acreage. 

Permeability of this Mohall soil is moderately slow. 
Available water capacity is high. Potential rooting depth 
is 60 inches or more. Runoff is slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is 
slight. 
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This unit is used for irrigated crops, rangeland, and 
homesite development. 

If this unit is used for irrigated crops, it has few 
limitations. Surface and trickle irrigation systems are 
suited to this unit. Maintaining crop residue on or near 
the surface reduces runoff and helps to maintain soil 
tilth and organic matter content. Leveling the soil 
permits more efficient use of irrigation water. If this unit 
is leveled for irrigation water management, the cuts and 
fills are as much as 5 feet deep in some areas, which 
exposes a layer that has a high content of lime below a 
depth of about 20 inches. 

The potential native plant community is desertic trees 
and shrubs with an understory of perennial and annual 
grasses and forbs. The present vegetation is 
creosotebush, triangle bursage, mesquite, bush muhly, 
and a variety of cacti and annual grasses and forbs. 

If this unit is used for homesite development, the 
main limitations are the moderately slow permeability, 
the shrink-swell potential, and low soil strength. 
Buildings and roads should be designed to offset the 
effects of shrinking and swelling and the limited ability 
of the soi! to support a load. Overexcavating and 
backfilling the foundation of buildings with suitable 
coarse textured fill material can reduce structural 
damage caused by shrinking and swelling and low soil 
strength. Designing buildings and landscaping so that 
runoff water is drained away from the foundation also 
reduces damage caused by shrinking and swelling and 
low soil strength. Measures such as wrapping steel 
pipes and providing cathodic protection can be used to 
minimize corrosion of steel. 

lf this unit is used for septic tank absorption fields, 
the limitation of moderately slow permeability can be 
reduced by increasing the size of the absorption field. 

Construction of houses and access roads in places 
exposes soil material that is susceptible to soil blowing. 
Preserving the existing plant cover during construction 
helps to control erosion. Revegetating disturbed areas 
around construction sites as soon as possible helps to 
control soil blowing. Plant cover can be established and 
maintained through proper fertilizing, seeding, and 
mulching. 

This unit is moderately well suited to the production 
of desertic herbaceous plants, shrubs, and trees that 
provide habitat for wildlife. It is well suited to the 
production of irrigated grain and seed crops and 
domestic grasses and legumes. 

This unit is in capability class |, irrigated, and 
subclass Vllc, nonirrigated. It is in the Clay Loam 
Upland, 7- to 10-inch p.z., range site. 


33—Mohall-Denure association. This map unit is on 
fan terraces. Elevation is 1,140 to 2,000 feet. Slope is 1 
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to 3 percent. The average annual precipitation is 6 to 8 
inches, the average annual air temperature is 68 to 72 
degrees F, and the average frost-free period is 240 to 

325 days. 

This unit is 45 percent Mohall sandy loam and 45 
percent Denure sandy loam. 

Included in this unit is about 10 percent Carrizo and 
Valencia soils along drainageways. 

The Mohall soil is deep and well drained. It formed in 
fan alluvium derived from mixed sources. Typically, the 
surface layer is light brown sandy loam about 16 inches 
thick. The next layer is light brown sandy clay loam 
about 27 inches thick. Below this to a depth of 60 
inches or more is pink sandy loam. Soft masses of lime 
are at a depth of 24 to 40 inches. 

Permeability of the Mohall soil is moderately slow. 
Available water capacity is high. Potential rooting depth 
is 60 inches or more. Runoff is slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is 
moderate. 

The Denure sail is deep and somewhat excessively 
drained. It formed in fan alluvium derived from mixed 
sources. Typically, the surface layer is light brown 
sandy loam about 2 inches thick. The next 52 inches is 
light brown sandy loam and fine sandy loam. Below this 
to a depth of 60 inches or more is reddish brown sandy 
clay. The lower layer is 5 to 30 percent pebbles. Soft 
masses of lime are below a depth of about 19 inches. 

Permeability of the Denure soil is moderately rapid. 
Available water capacity is moderate. Potential rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is moderate. 

This unit is used as rangeland. 

The potential native plant community is desertic 
shrubs and trees with an understory of perennial 
grasses. The present vegetation is littleleaf paloverde, 
triangle bursage, white bursage, ratany, creosotebush, 
bush muhly, and a variety of cacti and annual grasses 
and forbs. 

This unit is moderately well suited to the production 
of desertic herbaceous plants, shrubs, and trees that 
provide habitat for wildlife. 

This map unit is in capability subclass Vllc. It is in 
the Sandy Loam Upland, 7- to 10-inch p.z., range site. 


34—Momoli-Carrizo complex, 1 to 8 percent 
slopes. This map unit is on fan terraces and flood 
plains. Elevation is 1,140 to 2,000 feet. The average 
annual precipitation is 6 to 8 inches, the average annual 
air temperature is 68 to 72 degrees F, and the average 
frost-free period is 240 to 325 days. 

This unit is 60 percent Momoli very gravelly fine 
sandy loam and 20 percent Carrizo very graveily fine 
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sandy loam. The Momoli soil is on the fan terraces, and 
the Carrizo soil is on the flood plains. The components 

of this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are about 13 percent Antho, 
Dateland, and Denure soils on the lower end of fans, 4 
percent Pinamt soils on the higher end of terraces, and 
3 percent Tremant soils near the Pinamt soils on the 
higher end of terraces. 

The Momoli soil is deep and somewhat excessively 
drained. It formed in very gravelly fan alluvium derived 
from mixed sources. Slope is 1 to 8 percent. Typically, 
15 to 30 percent of the surface is covered with fine 
pebbles. The surface layer is light brown very gravelly 
fine sandy loam about 2 inches thick. The next layer is 
very gravelly sandy loam about 32 inches thick. Below 
this to a depth of 60 inches or more is light brown very 
gravelly loamy sand. 

Permeability of the Momoli soil is moderately rapid. 
Available water capacity is very low. Potential rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is slight. This soil is slightly saline. 

The Carrizo soil is deep and excessively drained. It 
formed in very gravelly, coarse textured stream and fan 
alluvium derived from mixed sources. Slope is 1 to 5 
percent. Typically, 30 to 50 percent of the surface is 
covered with fine pebbles. The surface layer is light 
yellowish brown very gravelly fine sandy loam about 5 
inches thick. Below this to a depth of 60 inches or more 
is light yellowish brown and brown very gravelly coarse 
sand and extremely gravelly coarse sand. 

Permeability of the Carrizo soil is very rapid. 
Available water capacity is very low. Potential rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is slight. The soil is subject to occasional, brief 
periods of flooding in summer and winter. 

This unit is used mainly as rangeland. 

The potential native plant community on the Momoli 
soil is desertic shrubs, cacti, and annual and perennial 
grasses and forbs (fig. 2). The present vegetation on 
this soil is creosotebush, paloverde, triangle bursage, 
various cacti, seasonal grasses, and forbs. 

Along the numerous small drainageways, the Carrizo 
soil produces desertic trees, shrubs, and a thick 
understory of perennial grasses and forbs. Dominant 
plants along the drainageways include ironwocd, 
littleleaf paloverde, wolfberry, globemallow, threeawn, 
and a wide variety of annual and perennial grasses and 
forbs. The Carrizo soil receives runoff from adjacent 
areas, which increases its productivity. 

The Momoli soil is well suited to the production of 
desertic herbaceous plants, shrubs, and trees that 
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Figure 2.—Typical area of Momoli very gravelly fine sandy loam in the Momoli-Carrizo complex, 1 to 8 percent slopes. 


provide habitat for wildlife. The Carrizo soil is well 
suited to the production of desertic riparian herbaceous 
plants, shrubs, and trees. 

The Momoli soil is in capability subclass VIis, and the 
Carrizo soil is in capability subclass Vilw. The Momoli 
soil is in the Limy Fan, 7- to 10-inch p.z., range site, 
and the Carrizo soil is in the Sandy Bottom, 7- to 10- 
inch p.z., range site. 


35—Pajarito-Sonoita complex. This map unit is an 
fan terraces. Slope is 1 to 3 percent. Elevation is 2,000 
to 3,600 feet. The average annual precipitation is 10 to 
12 inches, the average annual air temperature is 64 to 
68 degrees F, and the average frost-free period is 180 
to 240 days. 

This unit is 50 percent Pajarito gravelly sandy loam 
and 30 percent Sonoita sandy loam. The components of 
this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of soils that have 
a surface layer of gravelly fine sandy loam or sandy 


loam. Also included are small areas of sandy alluvial 
soils in drainageways. Included areas make up about 
20 percent of the total acreage. The percentage varies 
from one area to another. 

The Pajarito soil is deep and somewhat excessively 
drained. It formed in fan alluvium derived from mixed 
sources. Typically, the surface layer is light yellowish 
brown gravelly sandy loam about 2 inches thick. The 
next 21 inches is light brown fine sandy loam and 
gravelly fine sandy loam over light yellowish brown 
gravelly loam 8 inches thick. Below this to a depth of 60 
inches or more is light yellowish brown loam. 

Permeability of the Pajarito soil is moderately rapid. 
Available water capacity is moderate. Potential rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is moderate. The hazard of soil 
blowing is moderate. 

The Sonoita soil is deep and somewhat excessively 
drained. It formed in fan alluvium derived from mixed 
sources. Typically, the surface layer is light yellowish 
brown sandy loam about 2 inches thick. The subsoil is 
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strong brown sandy loam and strong brown and light 
brown loam 42 inches thick. The substratum to a depth 
of 60 inches or more is light brown sandy clay loam. 
This soil is moderately alkaline and noneffervescent in 
the upper 16 inches and is slightly effervescent below 
this depth. 

Permeability of the Sonoita soil is moderately rapid. 
Available water capacity is moderate. Potential rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is moderate. 

This unit is used as rangeland. 

The potential native plant community is Arizona 
cottontop, sand dropseed, and grama. The present 
vegetation is paloverde, creosotebush, mesquite, 
burroweed, triangle bursage, and annual grasses and 
forbs. 

This unit is well suited to the production of desertic 
herbaceous plants suitable for wildlife habitat. It is 
moderately well suited to the production of desertic 
shrubs and trees. 

This map unit is in capability subclass VIls. The 
Pajarito soil is in the Deep Sandy Loam, 10- to 12-inch 
p.z., range site, and the Sonoita soil is in the Sandy 
Loam Upland, 10- to 12-inch p.z., range site. 


36—Pimer silty clay. This deep, well drained soil is 
on flood plains. It formed in recent alluvium derived 
from mixed sources. Elevation is 1,140 to 2,000 feet. 
Slope is 0 to 1 percent. The average annual 
precipitation is 6 to 8 inches, the average annual air 
temperature is 68 to 72 degrees F, and the average 
frost-free period is 240 to 325 days. 

Typically, the surface layer is grayish brown silty clay 
about 15 inches thick. The next 12 inches is grayish 
brown silty clay loam. Below this to a depth of 60 
inches or more is pale brown silt loam. Thin strata of 
finer and coarser textured soil material are common 
below a depth of 15 inches. 

Included in this unit are small areas of Cashion, 
Gilman, and Gienbar soils. included areas make up 
about 15 percent of the total acreage. 

Permeability of this Pimer soil is moderately slow. 
Available water capacity is high. Potential rooting depth 
is 60 inches or more. Runoff is slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is 
slight. This soil is subject to occasional, brief periods of 
flooding in summer and winter. 


This unit is used for irrigated crops and as rangeland. 


If this unit is used for irrigated crops, it is limited 
mainly by the slow water intake rate, the moderately 
slow permeability, and the hazard of flooding. Surface 
and trickle irrigation systems are suited to this unit. 
Because of the slow water intake rate and moderately 
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slow permeability of the soil in this unit, the period of 
water application should be adjusted to permit adequate 
infiltration of water. Returning crop residue to the soil or 
regularly adding other organic material improves fertility, 
reduces crusting, and increases the water intake rate. 
Leveling the soil permits more efficient use of irrigation 
water. Properly designed and carefully installed dikes 
and levees can help to control flooding. 

The potential native plant community is perennial 
grasses, shrubs, and cacti. The present vegetation is 
mesquite, bermudagrass, globemallow, and annual 
grasses and forbs. 

This unit is moderately well suited to the production 
of desertic riparian herbaceous plants, shrubs, and 
trees that provide habitat for wildlife. It is moderately 
well suited to the production of irrigated grain and seed 
crops and domestic grasses and legumes. 

This unit is in capability subclasses Ilw, irrigated, and 
Vilw, nonirrigated. It is in the Clay Bottom, 7- to 10-inch 
p.z., range site. 


37—Pinamt-Momoli complex, 1 to 8 percent 
slopes. This map unit is on fan terraces. Elevation is 
1,200 to 2,000 feet. The average annual precipitation is 
6 to 8 inches, the average annual air temperature is 68 
to 72 degrees F, and the average frost-free period is 
240 to 325 days. 

This unit is 50 percent Pinamt very gravelly loam and 
30 percent Momoli very gravelly fine sandy loam. The 
Pinamt soil is on the higher part of fan terraces, and the 
Momoli soil is on the lower part of fan terraces. The 
components of this unit are so intricately intermingled 
that it was not practical to map them separately at the 
scale used. 

Inctuded in this unit are small areas of Carrizo soils 
along drainageways and Mohall and Tremant soils on 
the lower terraces. Included areas make up about 20 
percent of the total acreage. 

The Pinamt soil is deep and well drained. It formed in 
very gravelly fan alluvium derived from mixed sources. 
Slope is 1 to 8 percent. Typically, 40 to 70 percent of 
the surface is covered with desert varnished pebbles. 
The surface layer is light brown very gravelly loam 
about 2 inches thick. The subsoil is yellowish red and 
light reddish brown very gravelly clay loam and very 
gravelly sandy clay loam 21 inches thick. Below this to 
a depth of 60 inches or more is light brown very 
gravelly sandy loam and extremely gravelly sandy loam. 
Soft masses of lime are at a depth of about 10 inches. 

Permeability of the Pinamt soil is moderately slow. 
Available water capacity is low. Potential rooting depth 
is 60 inches or more. Runoff is medium, and the hazard 
of water erosion is slight. The hazard of soil blowing is 
slight. 
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The Momoli soil is deep and somewhat excessively 
drained. It formed in very gravelly fan alluvium derived 
from mixed sources. Slope is 1 to 5 percent. Typically, 
30 to 40 percent of the surface is covered with pebbles. 
The surface layer is light brown very gravelly fine sandy 
loam about 2 inches thick. The next 32 inches is light 
brown very gravelly sandy loam. Below this to a depth 
of 60 inches or more is light brown very gravelly loamy 
sand. 

Permeability of the Momoli soil is moderately rapid. 
Available water capacity is very low. Potential rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is slight. 

This unit is used mainly as rangeland. 

The potential native plant community on the Pinamt 
soil is perennial grasses, desertic shrubs, and cacti. 
The present vegetation is triangle bursage, 
creosotebush, paloverde, brittlebush, fluffgrass, and 
buckhorn cholla. 

The potential native plant community on the Momoli 
soil is desertic shrubs, cacti, and annual and perennial 
grasses and forbs. The present vegetation is 
creosotebush, triangle bursage, white bursage, bush 
muhly, and annual grasses and forbs. 

This unit is poorly suited to the production of desertic 
herbaceous plants, shrubs, and trees that provide 
habitat for wildlife. 

This map unit is in capability subclass Vils. The 
Pinamt soil is in the Limy Upland, 7- to 10-inch p.z., 
range site, and the Momoli soil is in the Limy Fan, 7- to 
10-inch p.z., range site. 


38—Pits. This map unit consists of borrow pits or 
areas where the upper part of the soil has been 
removed. Some areas were used as a source of fill 
material during the construction of Interstate Highways 
8 and 10. Fill material from these pits was also used for 
the Pinal Air Park and some local building sites. The 
berrow pits are 3 to 45 feet deep and 5 to 95 acres in 
size. 

Some of the borrow pits are deep enough to be used 
as sites for sanitary landfills; however, geology of the 
site and the condition of the ground water must be 
considered. 

This unit provides some wildlife habitat in areas 
where the pits intercept runoff from the surrounding 
areas. These areas are intermittently filled with water, 
which provides better growing conditions for grasses, 
shrubs, and trees that can be used as cover and food 
for wildlife. 

Some of the shallower pits have been used for 
livestock watering tanks in areas of rangeland. These 
borrow pits receive tailwater runoff intermittently from 
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the surrounding areas or water from natural 
drainageways is diverted into them. 

Areas of this unit can be graded or filled and 
reclaimed for farming or for urban use. 

This unit is not assigned a land capability 
classification or a range site. 


39—Quilotosa-Rock outcrop complex, 5 to 60 
percent slopes. This map unit is on hillslopes and 
mountain slopes. Elevation is 1,200 to 3,200 feet. The 
average annual precipitation is 6 to 8 inches, the 
average annual air temperature is 68 to 72 degrees F, 
and the average frost-free period is 240 to 325 days. 

This unit is 50 percent Quilotosa extremely stony 
loam and 35 percent Rock outcrop. The Quilotosa soil 
is on the less sloping parts of granite hills. The Rock 
outcrop is in the steeper areas and on the higher peaks. 
The components of this unit are so intricately 
intermingled that it was not practical to map them 
separately at the scale used. 

Included in this unit are small areas of Carrizo soils 
in washes, Denure soils on the lower end of fans, and 
Momoli soils on the lower slopes and above the Denure 
soils. Also included are Vaiva soils in small pockets on 
benches and behind rocks, where the slopes are more 
stable. Included areas make up about 15 percent of the 
total acreage. 

The Quilotosa soil is very shallow and shallow and is 
somewhat excessively drained. It formed in eolian 
material and in slope alluvium derived dominantly from 
granite and gneiss. Typically, 50 to 80 percent of the 
surface is covered with pebbles, cobbles, stones, and 
boulders. The surface layer is pale brown extremely 
stony loam about 2 inches thick. The next 8 inches is 
brown extremely gravelly sandy loam. Below this to a 
depth of 18 inches is soft, weathered granite. 
Unweathered granite is at a depth of 18 inches. 

Permeability of the Quilotosa soil is moderately rapid. 
Available water capacity is very low. Potential rooting 
depth is 4 to 20 inches. Runoff is medium, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is slight. 

Rock outcrop consists of exposed areas of granite 
with small areas of schist and rhyolite. 

Most areas of this unit are used as rangeland. 

The potential native plant community is desertic 
shrubs with an understory of perennial and annual 
grasses and forbs. The present vegetation is littleleaf 
paloverde, brittlebush, slim tridens, threeawn, and other 
forbs, grasses, cacti, and shrubs. 

This unit is poorly suited to the production of desertic 
herbaceous plants suitable for wildlife habitat. It is 
moderately well suited to the production of desertic 
shrubs and trees. 
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The Quilotosa soil is in capability subclass Vils and 
in the Granitic Hills, 7- to 10-inch p.z., range site. Rock 
outcrop is not assigned a land capability classification 
or a range site. 


40—Rositas loamy fine sand. This deep, somewhat 
excessively drained soil is on dunes. It formed in eolian 
sand derived from mixed alluvium. Elevation is 1,140 to 
2,000 feet. Slope is 1 to 3 percent. The average annual 
precipitation is 6 to 8 inches, the average annual air 
temperature is 68 to 72 degrees F, and the average 
frost-free period is 240 to 325 days. 

Typically, the surface layer is light brown loamy fine 
sand about 2 inches thick. Below this to a depth of 60 
inches or more is light brown loamy sand. 

({ncluded in this unit are small areas of Antho and 
Gilman soils. Also included are a few small areas of 
soils that have a surface layer of fine sandy loam or 
sandy loam. Included areas make up about 5 percent of 
the total acreage. 

Permeability of this Rositas soil is rapid. Available 
water capacity is low. Potential rooting depth is 60 
inches or more. Runoff is very slow, and the hazard of 
water erasion is slight. The hazard of soil blowing is 
high. 

This unit is used as rangeland and irrigated cropland. 

The potential native plant community is a mixture of 
perennial and annual grasses, forbs, and desertic 
shrubs. Big galleta is the dominant plant. 

If this unit is used for irrigated crops, it is limited 
mainly by the low available water capacity and the 
hazard of soil blowing. Trickle or sprinkler irrigation 
systems are best suited to this unit. To avoid 
overirrigating and leaching of plant nutrients, 
applications of irrigation water should be adjusted to the 
available water capacity, the water intake rate, and the 
needs of the crop. Maintaining crop residue on or near 
the surface reduces soil blowing and helps to maintain 
soil tilth and organic matter content. Keeping the soil 
surface moist helps to contro! soil blowing and thus 
reduces the risk of damage to young seedlings. 

This unit is moderately well suited to the production 
of desertic herbaceous plants suitable for wildlife 
habitat. It is poorly suited to the production of desertic 
shrubs and trees. It is moderately well suited to the 
production of irrigated grain and seed crops and 
domestic grasses and legumes. 

This unit is in capability subclasses Ils, irrigated, and 
Vils, nonirrigated. It is in the Sandy Upland, 7- to 10- 
inch p.z., range site. 


41—Saminiego silty clay loam. This deep, well 
drained soil is on stream terraces. It formed in fine 
textured stream alluvium deposited over older alluvium 
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derived from mixed sources. Elevation is 1,140 to 2,000 
feet. Slope is 0 to 1 percent. The average annual 
precipitation is 7 inches, the average annual air 
temperature is 68 to 72 degrees F, and the average 
frost-free period is 240 to 325 days. 

Typically, the surface layer is brown silty clay loam 
about 2 inches thick. The subsoil is dark brown and 
dark grayish brown clay about 28 inches thick. The 
substratum to a depth of 60 inches or more is brown 
silty clay loam. 

Included in this unit are small areas of Gadsden, 
Glenbar, Pimer, and Sasco soils. Also included are 
small areas of soils that have a surface layer of silty 
clay, clay loam, or clay. Included areas make up about 
5 percent of the total acreage. 

Permeability of this Saminiego soil is slow. Available 
water capacity is moderately high. Potential rooting 
depth is 60 inches or more. Runoff is slow or very slow, 
and the hazard of water erosion is slight. The hazard of 
soil blowing is slight. This soil is subject to rare, very 
brief periods of flooding in summer and winter. 
Penetration and distribution of roots are reduced by the 
relatively dense subsoil and abrupt textural change at a 
depth of about 30 inches. 

This unit is used for irrigated crops and as rangeland. 

If this unit is used for irrigated crops, it is limited 
mainly by the slow water intake rate, the dense subsoil, 
and the slow permeability. Surface and trickle irrigation 
systems are suited to this unit. Because of the slow 
permeability, the soil should be leveled and the period 
of water application adjusted to permit a more uniform 
application and deeper infiltration of water. Returning 
crop residue to the soil or regularly adding other organic 
material improves fertility, reduces crusting, and 
increases the water intake rate. Tilth can also be 
improved by returning crop residue to the soil. 

The potential native plant community is perennial 
grasses with shrubs and cacti. The present vegetation 
is mesquite, bermudagrass, globemallow, annual 
grasses, and forbs. 

This unit is moderately well suited to the production 
of desertic herbaceous plants suitable for wildlife 
habitat. It is poorly suited to the production of desertic 
shrubs and trees and moderately well suited to the 
production of irrigated grain and seed crops and 
domestic grasses and legumes. 

This unit is in capability subclasses Ills, irrigated, and 
Vils, nonirrigated. It is in the Clay Upland, 7- to 10-inch 
p.z., range site. 


42—Sasco silt loam. This deep, well drained soil is 
on stream terraces. It formed in silty stream alluvium 
derived from mixed sources. Elevation is 1,100 to 2,000 
feet. Slope is 0 to 1 percent. The average annual 
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precipitation is 6 to 8 inches, the average annual air 
temperature is 68 to 72 degrees F, and the average 
frost-free period is 240 to 325 days. 

Typically, the surface layer is dark yellowish brown 
silt loam about 2 inches thick. The next layer is pale 
brown silt loam about 45 inches thick. Below this to a 
depth of 60 inches or more is brown clay loam. 

Included in this unit are small areas of Gadsden, 
Gilman, Glenbar, Marana, and Saminiego soils. Also 
included are areas of soils that have a surface layer of 
very fine sandy loam and severely gullied areas near 
Greene Canal. Included areas make up about 15 
percent of the total acreage. 

Permeability of this Sasco soil is moderately slow. 
Available water capacity is high. Potential rooting depth 
is 60 inches or more. Runoff is slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is 
moderate. This soil has very low strength and pipes 
readily. It is subject to rare, very brief periods of 
flooding in summer and winter. 

This unit is used mainly as irrigated cropland. Some 
areas are also used as rangeland. 

If this unit is used for irrigated crops, it is limited by 
the hazard of soil blowing and very low soil strength. 
Surface, sprinkler, and trickle irrigation systems are 
suited to this unit. Maintaining crop residue on or near 
the surface reduces runoff, reduces soil blowing, and 
helps to maintain soil tilth and organic matter content. 
Keeping the soil surface moist helps to control soil 
blowing and thus reduces the risk of damage to young 
seedlings. If this unit is leveled for irrigation water 
management, the cuts and fills will be as much as 5 
feet deep, which in places will expose less desirable 
soil material. Berms more than 12 inches high are 
subject to piping and are very difficult to maintain. 

The potential native plant community on this unit is 
perennial grasses and forbs and annual grasses, forbs, 
and shrubs. The present vegetation is creosotebush, 
mesquite, globemallow, bush muhly, and a variety of 
annual grasses and forbs. 

This unit is moderately well suited to the production 
of desertic herbaceous plants, shrubs, and trees that 
provide habitat for wildlife. It is moderately well suited to 
the production of irrigated grain and seed crops and 
domestic grasses and legumes. 

This unit is in capability class |, irrigated, and 
subclass Vllc, nonirrigated. It is in the Loamy Upland, 7- 
to 10-inch p.z., range site. 


43—Toitec fine sandy loam. This deep, wel! drained 
soil is on relict basin floors. It formed in eolian material 
and stream alluvium derived from mixed sources. 
Elevation is 1,140 to 2,000 feet. Slope is 0 to 1 percent. 
The average annual precipitation is 6 to 8 inches, the 
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average annual air temperature is 68 to 72 degrees F, 
and the average frost-free period is 240 to 325 days. 

Typically, the surface layer is pale brown fine sandy 
loam about 12 inches thick. The next layer is 
calcareous, light brown fine sandy loam and very fine 
sandy loam about 24 inches thick. Below this to a depth 
of 60 inches or more is calcareous extremely gravelly 
and very gravelly fine sandy loam. The soil is strongly 
alkaline below a depth of about 24 to 36 inches. Many 
masses and nodules of lime are below a depth of 24 
inches. 

Included in this unit are small areas of Casa Grande, 
Coolidge, La Palma, Laveen, and Mohall soils. Also 
included are small areas of soils that have a high 
content of toxic salts. In a few places the limy layer is 
strongly cemented. Included areas make up about 10 
percent of the total acreage. 

Permeability of this Toltec soil is moderate. Available 
water capacity also is moderate. Potential rooting depth 
is 60 inches or more. Runoff is slow, and the hazard of 
water erosion is slight. The hazard of soil blowing is 
moderate. This soil is slightly saline or moderately 
saline and is slightly sodic or moderately sodic. 

This unit is used for irrigated crops, rangeland, and 
homesite development. 

If this unit is used for irrigated crops, it is limited 
mainly by soil blowing, the content of rock fragments, 
the moderate available water capacity, and the content 
of toxic salts. Surface, sprinkler, and trickle irrigation 
systems are suited to this unit. To avoid overirrigating 
and leaching of plant nutrients, applications of irrigation 
water should be adjusted to the available water 
capacity, the toxic salt content, the water intake rate, 
and the needs of the crop grown. Intensive 
management is needed to reduce the content of toxic 
salts and to maintain productivity. The content of toxic 
salts can be reduced by leaching, applying proper 
amounts of soil amendments, and returning crop 
residue to the soil. Maintaining crop residue on or near 
the surface reduces runoff, reduces soil blowing, and 
helps to maintain soil tilth and organic matter content. 
Leveling the soil permits more efficient use of irrigation 
water. If land leveling cuts are to be made, onsite 
investigation is needed. 

The potential native plant community is desert 
saltbush, fourwing saltbush, and a sparse understory of 
annual grasses and forbs. The present vegetation is 
desert saltbush, seepweed, mesquite, and hedgehog 
cactus. 

Livestock watering facilities are very important in 
grazing management. Forage production is greatest in 
spring. Periodic rest during this time and proper use of 
the dominant plants help to maintain or improve plant 
vigor and the range condition. 
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If this unit is used for homesite development, the 
main limitations are settling as a result of the leaching 
of carbonates and content of toxic salts. The possibility 
of settlement can be minimized by compacting the 
building site before construction is begun. Settlement 
can also be reduced by diverting water away from 
buildings. This prevents solution and leaching of lime 
from the substratum. 

Wrapping steel pipes or providing cathodic protection 
and using chemically resistant concrete helps to 
minimize corrosion of steel and concrete. 

If this unit is used for septic tank absorption fields, 
the limitation of moderate permeability can be reduced 
by increasing the size of the absorption field. 

Construction of houses and access roads in places 
exposes soil material that is highly susceptible to 
blowing. Revegetating disturbed areas around 
construction sites as soon as possible helps to control 
soil blowing. Plant cover can be established and 
maintained through proper fertilizing, seeding, and 
mulching. 

This unit is poorly suited to the production of desertic 
herbaceous plants, shrubs, and trees that provide 
habitat for wildlife. It is moderately well suited to the 
production of irrigated grain and seed crops and 
domestic grasses and legumes. 

This unit is in capability subclasses Ills, irrigated, and 
Vils, nonirrigated. It is in the Saline Upland (loamy), 7- 
to 10-inch p.z., range site. 


44—Tremant-Denure complex. This map unit is on 
fan terraces. Elevation is 1,200 to 2,000 feet. Slope is 1 
to 3 percent. The average annual precipitation is 6 to 8 
inches, the average annual air temperature is 68 to 72 
degrees F, and the average frost-free period is 240 to 
325 days. 

This unit is 45 percent Tremant gravelly loam and 35 
percent Denure sandy loam. 

Included in this unit are small areas of Mohall soils 
on low fan terraces above areas of the Denure soil, 
Pinamt soils on high fan terraces above areas of the 
Tremant soils, Momoli soils adjacent to drainageways, 
and Valencia soils in drainageways. Included areas 
make up about 20 percent of the total acreage. 

The Tremant soil is deep and well drained. It formed 
in gravelly fan alluvium derived from mixed sources. 
Typically, 30 to 50 percent of the surface is covered 
with fine pebbles. The surface layer is light brown 
gravelly loam 2 inches thick. The next layer is brown 
loam 3 inches thick over brown and light brown gravelly 
clay loam 31 inches thick. Below this to a depth of 60 
inches or more is light brown gravelly sandy clay loam. 
Soft masses of lime are below a depth of about 5 
inches. 
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Permeability of the Tremant soil is moderately slow. 
Available water capacity is high. Potential rooting depth 
is 60 inches or more. Runoff is medium, and the hazard 
of water erosion is slight. The hazard of soil blowing is 
slight. This soil is slightly saline. 

The Denure soil is deep and somewhat excessively 
drained. It formed in fan alluvium derived from mixed 
sources. Typically, the surface layer is light brown 
sandy loam about 2 inches thick. The next 52 inches is 
light brown sandy loam and fine sandy loam. Below this 
to a depth of 60 inches or more is reddish brown sandy 
clay loam that is 5 to 30 percent pebbles. Soft masses 
of lime are below a depth of about 19 inches. 

Permeability of the Denure soil is moderately rapid. 
Available water capacity is moderate. Potential rooting 
depth is 60 inches or more. Runoff is medium, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is moderate. 

This unit is used as rangeland. 

The potential native plant community is desertic 
shrubs, cacti, and an intermittent understory of 
perennial and annual grasses and forbs. Triangle 
bursage and creosotebush are the dominant plants. 

This unit is poorly suited to the production of desertic 
herbaceous plants suitable for wildlife habitat and 
moderately suited to the production of desertic shrubs 
and trees. 

This unit is in capability subclass Vlls. It is in the 
Limy Fan, 7- to 10-inch p.z., range site. 


45—Trix clay loam. This deep, well drained soil is on 
flood plains. It formed in stream alluvium deposited over 
older alluvium derived from mixed sources. Elevation is 
1,140 to 2,000 feet. Slope is 0 to 1 percent. The 
average annual precipitation is 6 to 8 inches, the 
average annual air temperature is 68 to 72 degrees F, 
and the average frost-free period is 240 to 325 days. 

Typically, the surface layer is brown clay loam about 
15 inches thick. The next layer is brown clay loam 9 
inches thick. The next layer is light reddish brown sandy 
clay loam 10 inches thick. Below this to a depth of 60 
inches or more is light reddish brown and pink clay 
loam. Soft masses of lime are below a depth of about 
24 inches. 

Included in this unit are small areas of Casa Grande, 
Ginland, Glenbar, and Mohall soils that have a surface 
layer of silty clay loam and areas of soils, around 
Maricopa and to the south and east of the Casa Grande 
Mountains, that have a high content of toxic salts. 
Included areas make up about 10 percent of the total 
acreage. 

Permeability of this Trix soil is moderately slow. 
Available water capacity is high. Potential rooting depth 
is 60 inches or more. Runoff is slow, and the hazard of 
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water erosion is slight. The hazard of soil blowing is 
slight. This unit is subject to occasional, brief periods of 
flooding in summer and winter. It is slightly sadic or 
moderately sodic and nonsaline or slightly saline. 

This unit is used mainly for irrigated crops (fig. 3). It 
is also used as rangeland and for some homesite 
development. 

If this unit is used for irrigated crops, the main 
limitations are the hazard of flooding and, in some 
places, the content of toxic salts. Surface and trickle 
irrigation systems are suited to this unit. Maintaining 
crop residue on or near the surface reduces runoff, 
reduces soil blowing, and helps to maintain soil tilth and 
organic matter content. Leveling the soil permits more — 
efficient use of irrigation water. The effects of high salt 
or sodium content can be reduced by adding soil 
amendments and applying excess water for leaching. If 
the soil is leveled for irrigation water management, the 
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cuts and fills in places are as much as 5 feet deep. 
Therefore, an onsite investigation should be made to 
see if the soil material in the substratum is suitable. 
Properly designed and carefully installed dikes and 
levees can be used to help control flooding. 

The potential native plant community on this unit is 
perennial grasses and forbs and annual grasses, forbs, 
and shrubs. The present vegetation is creosotebush, 
mesquite, globemallow, bush muhly, and a variety of 
annual grasses and forbs. 

If this unit is used for homesite development, the 
main limitations are the shrink-swell potential, low soil 
strength, and the hazard of flooding. If buildings are 
constructed on this unit, structural damage caused by 
shrinking and swelling can be minimized by 
overexcavating and backfilling the foundation with 
suitable coarse textured material and by diverting water 
away from buildings. Constructing roads on raised, well 


Figure 3.—Cotton In an area of Trix clay loam. 
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compacted, coarse textured fill material and providing 
adequate side drains and culverts help to reduce the 
risk of flooding. If flooding is reduced, the damage to 
roads caused by low soil strength because of wetness 
is also reduced. Carefully designed and installed 
channels, ditches, dikes, or levees help to control 
flooding. 

If this unit is used for septic tank absorption fields, 
the moderately slow permeability and the hazard of 
flooding are limitations. Increasing the size of the 
absorption field can reduce the effect of restricted 
permeability. Diversions, dikes, or levees can be used 
to reduce the risk of flooding. 

Wrapping steel pipes or providing cathadic protection 
and using chemically resistant concrete helps to 
minimize corrosion of steel and concrete. 

This unit is moderately well suited to the production 
of desertic riparian herbaceous plants, shrubs, and 
trees that provide habitat for wildlife. It is well suited to 
the production of irrigated grain and seed crops and 
domestic grasses and legumes. 

This unit is in capability subclasses Ilw, irrigated, and 
Vilw, nonirrigated. It is in the Loamy Bottom, 7- to 10- 
inch p.z., range site. 


46—Vaiva-Rock outcrop complex, 2 to 15 percent 
slopes. This map unit is on hillslopes and mountain 
slopes. Elevaticn is 1,200 to 2,000 feet. The average 
annual precipitation is 6 to 8 inches, the average annual 
air temperature is 68 to 72 degrees F, and the average 
frost-free period is 240 to 325 days. 

This unit is 55 percent Vaiva very gravelly loam and 
20 percent Rock outcrop. The Rock outcrop is in the 
steeper areas of the hillslopes. The components of this 
unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

Included in this unit are small areas of Pinamt and 
Tremant soils on fan terraces and Momoli soils on the 
fan terraces below the Pinamt soils. Included areas 
make up about 25 percent of the total acreage. 

The Vaiva soil is very shallow and shallow and is weil 
drained. It formed in eolian material and in slope 
alluvium derived dominantly from granite and gneiss. 
Typically, 30 to 50 percent of the surface is covered 
with pebbles, cobbles, and stones. The surface layer is 
brown very gravelly loam about 4 inches thick. The 
subsoil is brown and light brown very gravelly sandy 
clay loam and extremely gravelly sandy clay loam about 
12 inches thick. Granite is at a depth of 16 inches. 
Depth to rock ranges from 4 to 20 inches. 

Permeability of the Vaiva soil is moderate. Available 
water capacity is very low. Potential rooting depth is 4 
to 20 inches. Runoff is medium, and the hazard of 
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water erosion is slight. The hazard of soil blowing is 
slight. 

Rock outcrop consists of exposed granite with small 
areas of schist and rhyolite. 

Most areas of this unit are used as rangeland. 

The potential native plant community on this unit is 
desertic shrubs with an understory of perennial and 
annual grasses and forbs. The present plant community 
is littleleaf paloverde, brittlebush, slim tridens, threeawn, 
and other forbs, grasses, cacti, and shrubs. 

This unit is poorly suited to the production of desertic 
herbaceous plants suitable for wildlife habitat. It is 
moderately well suited to the production of desertic 
shrubs and trees. 

The Vaiva soil is in capability subclass Vlls. It is in 
the Shallow Upland, 7- to 10-inch p.z., range site. Rock 
outcrop is not assigned a land capability classification 
or a range site. 


47—Vaiva-Rock outcrop complex, 15 to 50 percent 
slopes. This map unit is on hillslopes and mountain 
slopes. Elevation is 1,200 to 3,200 feet. The average 
annual precipitation is 6 to 8 inches, the average annual 
air temperature is 68 to 72 degrees F, and the average 
frost-free period is 240 to 325 days. 

This unit is 50 percent Vaiva extremely stony sandy 
loam and 30 percent Rock outcrop. The components of 
this unit are so intricately intermingled that it was not 
practical to map them separately at the scale used. 

included in this unit are small areas of Pinamt soils 
on fan terraces, Momoli soils on fan terraces below the 
Pinamt soils, and Tremant soils intermingled with the 
Pinamt soils on fan terraces. Included areas make up 
about 20 percent of the total acreage. 

The Vaiva soil is very shallow and shallow and is well 
drained. It formed in eolian material and slope alluvium 
derived dominantly from granite and gneiss. Typically, 
60 to 70 percent of the surface is covered with stones 
and cobbles. The surface layer is brown extremely 
stony sandy loam about 4 inches thick. The subsoil is 
brown and light brown very gravelly sandy clay loam 
and extremely gravelly sandy clay loam about 12 inches 
thick. Granite is at a depth of 16 inches. Depth to rock 
ranges from 4 to 20 inches. 

Permeability of the Vaiva soil is moderate. Available 
water capacity is very low. Effective rooting depth is 4 
to 20 inches. Runoff is medium, and the hazard of 
water erosion is slight. The hazard of soil blowing is 
slight. 

Rock outcrop consists of exposed granite with some 
small areas of schist and rhyolite. 

Most areas of this unit are used as rangeland. The 
potential native plant community on this unit is 
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desertic shrubs with an understory of perennial and 
annual grasses and forbs. The present plant community 
is littleleaf paloverde, brittlebush, slim tridens, threeawn, 
forbs, grasses, cacti, and shrubs. 

This unit is poorly suited to the production of desertic 
herbaceous plants suitable for wildlife habitat. It is 
moderately well suited to the production of desertic 
shrubs and trees. 

The Vaiva soil is in capability subclass Vlls. It is in 
the Granitic Hills, 7- to 10-inch p.z., range site. Rock 
outcrop is not assigned a land capability classification 
or a range site. 


48—Valencia sandy loam. This deep, well drained 
soil is on flood plains and alluvial fans. It formed in 
stream and fan alluvium deposited over older alluvium 
derived from mixed sources. Elevation is 1,140 to 2,000 
feet. Slope is 0 to 1 percent. The average annual 
precipitation is 6 to 8 inches, the average annual air 
temperature is 68 to 72 degrees F, and the average 
frost-free period is 240 to 325 days. 

Typically, the surface layer is light yellowish brown 
sandy loam about 8 inches thick. The next 20 inches is 
light brown sandy loam. The next 18 inches is light 
reddish brown and reddish brown loam and sandy clay 
loam. Below this to a depth of 60 inches or more is pink 
sandy loam. Soft masses of lime are below a depth of 
about 17 inches. 

Included in this unit are small areas of Casa Grande, 
Denure, Mohall, and Trix soils. Also included are small 
areas of soils that have a surface layer of fine sandy 
loam or gravelly sandy loam and small areas that have 
a high content of toxic salts in the subsoil. Included 
areas make up about 5 percent of the total acreage. 

Permeability of this Valencia soil is moderately rapid 
to a depth of 28 inches and moderately slow below this 
depth. Available water capacity is moderately high. 
Potential rooting depth is 60 inches or more. Runoff is 
slow, and the hazard of water erosion is slight. The 
hazard of soil blowing is moderate. This soil is 
occasionally flooded for very brief periods in summer 
and winter. It is slightly sodic or moderately sodic and 
nonsaline or slightly saline. 

Most areas of this unit are used as rangeland. A few 
areas are used for irrigated crops. 

The potential native plant community on this unit is 
desertic shrubs and trees with an understory of 
perennial grasses. The present vegetation is littleleaf 
paloverde, triangle bursage, white bursage, ratany, 
creosotebush, bush muhly, and a variety of cacti, 
annual grasses, and forbs. 

If this unit is used for irrigated crops, it is limited 
mainly by slope and the hazard of flooding. Some areas 
are limited by high sodium or salt content. Surface, 
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trickle, and sprinkler irrigation systems are suited to this 
unit. Leveling permits more efficient use of irrigation 
water. Maintaining crop residue on or near the surface 
reduces runoff, reduces soil blowing, and helps to 
maintain soil tilth and organic matter content. Keeping 
the soil surface moist helps to control soil blowing and 
thus reduces the risk of damage to young seedlings. 
Applying soil amendments and adding excess water for 
leaching reduce the content of toxic salts. If this unit is 
leveled for irrigation water management, the cuts and 
fills in places are as much as 5 feet deep, which 
exposes underlying layers that have a high content of 
lime or toxic salts. Properly designed and carefully 
installed dikes and levees help to control flooding. 

This unit is well suited to the production of desertic 
riparian herbaceous plants, shrubs, and trees that are 
suitable for use as wildlife habitat. It is well suited to the 
production of irrigated grain and seed crops and 
domestic grasses and legumes. 

This unit is in capability subclasses Ilw, irrigated, and 
Vilw, nonirrigated. It is in the Sandy Bottom, 7- to 10- 
inch p.z., range site. 


49—Why sandy loam. This deep, somewhat 
excessively drained soil is on alluvial fans and flood 
plains. It formed in stream and fan alluvium derived 
from mixed sources. Elevation is 1,140 to 2,000 feet. 
Slope is 0 to 1 percent. The average annual 
precipitation is 6 to 8 inches, the average annual air 
temperature is 68 to 72 degrees F, and the average 
frost-free period is 240 to 325 days. 

Typically, the surface layer is light yellowish brown 
sandy loam about 2 inches thick. Below this to a depth 
of 60 inches or more is light yellowish brown, light 
brown, and strong brown sandy loam. Soft 
accumulations of lime are in the root channels and 
pores and on the underside of pebbles below a depth of 
15 inches. 

Included in this unit are small areas of Casa Grande, 
Cuerda, Denure, Mohall, Trix, and Valencia soils. Also 
included are small areas of soils that have a surface 
layer of fine sandy loam or gravelly sandy loam. 
included areas make up about 10 percent of the total 
acreage. 

Permeability of the Why soil is moderately rapid. 
Available water capacity is moderate. Potential rooting 
depth is 60 inches or more. Runoff is slow, and the 
hazard of water erosion is slight. The hazard of soil 
blowing is moderate. This unit is occasionally flooded 
for very brief periods in summer and winter. 

Most areas of this unit are used as rangeland. A few 
areas are used for irrigated crops. 

The potential native plant community is a diverse 
mixture of perennial grasses and forbs, desertic trees 
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and shrubs, and annual grasses. The present 
vegetation consists of paloverde, ironwood, mesauite, 
creasotebush, and big sagebrush. Perennial grasses, 
such as bush muhly, threeawn, and slim tridens, and 
numerous annual grasses are also present. Among the 
most common perennial forbs present are globemallow, 
wirelettuce, fiddleneck, scorpion weed, hairy Bowlesia, 
and Indianwheat. 

If this unit is used for irrigated crops, the main 
limitations are the low available water capacity and the 
hazard of flooding. Surface, trickle, and sprinkler 
irrigation systems are suited to this unit. Maintaining 
crop residue on or near the surface reduces runoff, 
reduces soil blowing, and helps to maintain soil tilth and 
organic matter content. Keeping the soil surface moist 
helps to control soil blowing and thus reduces the risk 


of damage to young seedlings. Leveling the soil permits 
more efficient use of irrigation water. The amounts of 
water applied and the timing of applications should be 
adjusted to the available water capacity. Properly 
designed and carefully installed dikes, diversions, and 
levees can be used to help control flooding. 

This unit is moderately well suited to the production 
of desertic riparian herbaceous plants, shrubs, and 
trees that provide habitat for wildlife. It is also 
moderately well suited to the production of irrigated 
grain and seed crops and domestic grasses and 
legumes. 

This unit is in capability subclasses Ilw, irrigated, and 
Vilw, nonirrigated. It is in the Sandy Bottom, 7- to 10- 
inch p.z., range site. 


Prime Farmland 
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In this section, prime farmland is defined and 
discussed and the prime farmland soils in this survey 
area are listed. 

Prime farmland is of major importance in meeting the 
Nation’s short- and long-range needs for food and fiber. 
The acreage of high-quality farmland is limited, and the 
U.S. Department of Agriculture recognizes that 
government at local, state, and federal levels, as well 
as individuals, must encourage and facilitate the wise 
use of our Nation’s prime farmland. 

Prime farmland soils, as defined by the U.S. 
Department of Agriculture, are soils that are best suited 
to producing food, seed, forage, fiber, and oilseed 
crops. Such soils have properties that are favorable for 
the economic production of sustained high yields of 
crops. The soils need only to be treated and managed 
using acceptable farming methods. Adequate moisture 
and a sufficiently long growing season are required. 
Prime farmland soils produce the highest yields with 
minimal inputs of energy and economic resources, and 
farming these soils results in the least damage to the 
environment. 

Prime farmland soils may presently be in use as 
cropland, pasture, or woodland, or they may be in other 
uses. They either are used for producing food and fiber 
or are available for these uses. Urban or built-up land, 
public land, and water areas cannot be considered 
prime farmland. Urban or built-up land is any 
contiguous unit of land 10 acres or more in size that is 
used for such purposes as housing, industrial, and 
commercial sites, sites for institutions or public 
buildings, small parks, golf courses, cemeteries, railroad 
yards, airports, sanitary landfills, sewage treatment 
plants, and water control structures. Public land is land 
not available for farming in national forests, national 
parks, military reservations, and state parks. 

Prime farmland soils commonly get an adequate and 
dependable supply of moisture from precipitation or 
irrigation. Temperature and length of growing season 
are favorable, and level of acidity or alkalinity is 
acceptable. The soils have few, if any, rocks and are 
permeable to water and air. They are not excessively 
erodible or saturated with water for long periods and 


are not flooded during the growing season. The slope 
ranges mainly from 0 to 6 percent. 

Soils that have a high water table, are subject to 
frequent flooding, or are droughty may qualify as prime 
farmland soils if the limitations are overcome by 
drainage, flood control, or irrigation. Onsite evaluation is 
necessary to determine the effectiveness of corrective 
measures. More information on the criteria for prime 
farmland soils can be obtained at the local office of the 
Soil Conservation Service. 

A recent trend in land use has been the conversion 
of prime farmland to urban and industrial uses. The loss 
of prime farmland to other uses puts pressure on lands 
that are less productive than prime farmland. 

About 706,796 acres, or nearly 76 percent of the 
survey area, would meet the requirements for prime 
farmland if an adequate and dependable supply of 
irrigation water were available. 

The following map units meet the soil requirements 
for prime farmland when irrigated. On some soils 
included in the list, measures should be used to 
overcome a hazard or limitation, such as flooding, 
wetness, or droughtiness. The location of each map unit 
is shown on the detailed soil maps at the back of this 
publication. Soil qualities that affect use and 
management are described in the section “Detailed Soil 
Map Units.” This list does not constitute a 
recommendation for a particular land use. 


5 Cashion clay 

9 Contine clay loam 

10 Contine clay 

11 Coolidge sandy loam 

12 Cuerda fine sandy loam 

13 Dateland fine sandy loam 

17 Denure fine sandy loam, 0 to 1 percent slopes 
18 Denure clay loam, 0 to 1 percent slopes 
20 Gadsden clay 

21 Gilman fine sandy loam 

22 Gilman clay loam 

23 Ginland clay 

24 Glenbar clay loam 

28 Laveen loam 


Marana silty clay loam 
Mohall sandy loam 
Mohall loam 

Mohali clay loam 
Pimer silty clay 
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42 
45 
48 
49 


Saminiego silty clay loam 
Sasco silt loam 

Trix clay loam 

Valencia sandy loam 
Why sandy loam 
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Use and Management of the Soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect 
extensive field data about the nature and behavioral 
characteristics of the soils. They collect data on erosion, 
droughtiness, flooding, and other factors that affect 
various soil uses and management. Field experience 
and collected data on soil properties and performance 
are used as a basis in predicting soil behavior. 

Information in this section can be used to plan the 
use and management of soils for crops and pasture; as 
rangeland; as sites for buildings, sanitary facilities, 
highways and other transportation systems, and parks 
and other recreation facilities; and for wildlife habitat. It 
can be used to identify the potentials and limitations of 
each soil for specific land uses and to help prevent 
construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information 
can evaluate the effect of specific land uses on 
productivity and on the environment in all or part of the 
survey area. The survey can help planners to maintain 
or create a land use pattern in harmony with the natural 
soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them pian the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


Irrigated Crops and Pasture 


By Gerardo R. Gonzalez, soil conservationist, Soil Conservation 
Service. 

General management needed for irrigated crops and 
pasture is suggested in this section. The major craps or 


pasture plants commonly grown in the survey area are 
identified; the system of land capability classification 
used by the Soi! Conservation Service is explained; and 
the estimated yields of the main crops are listed for 
each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under “Detailed Soil Map 
Units.” Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

About 350,000 acres of irrigated cropland is in this 
survey area. All crops must be irrigated because 
insufficient moisture is supplied by rainfall. 

This area has potential for producing a wide variety 
of food and fiber crops. The major crops currently 
grown are cotton, small grain, grain sorghum, and 
alfalfa hay. Other important crops are sugar beets, 
broccoli, lettuce, melons, citrus fruit, and pecans. 

The source of water for irrigation is from wells and 
from the San Carlos Irrigation Project. Some water from 
the Central Arizona Project, which will carry water from 
the Colorado River, might be available when the project 
is completed. The main limitation for agriculture in the 
area is the limited supply of water. The availability of 
water fram the Central Arizona Project, use of high 
efficiency irrigation systems, and careful management 
of available water can help to overcome this limitation. 

The Arizona Groundwater Management Act, the 
Central Arizona Project water allocations, and the need 
to preserve the agricultural economics of the area all 
mandate more efficient use of water. This can be 
achieved with proper use of soil and water resources. 
Irrigation systems, water management, and soil 
management are necessary in areas of irrigated 
cropland. The kinds of irrigation used in this area are 
surface, trickle, and sprinkler systems. These systems 
are discussed in the following paragraphs: 

Surface irrigation systems.—lIn surface systems a 
uniform surface grade, with or without tailwater 
recovery, is installed when the land is initially developed 
for irrigation. Slopes may or may not be uniform 
throughout the length of the run or across the field. 
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Typically, there is a slope from the upper end of the 
field to the lower end. An extra amount of water is 
needed to adequately wet the soil at the lower end of 
the field. This creates runoff, especially on soils that 
have a slow water intake rate. As the irrigation water 
supply becomes more limited or expensive, it is a 
common practice to stop applying water before the 
lower end of the field is adequately irrigated. This limits 
the amount of runoff, underirrigates the soil at the lower 
end of the field, and reduces crop yield. 

A modified surface grade irrigation system is also 
used in some parts of this area. It differs from the 
traditional uniform surface grade system in that the 
upper part of the field is sloping and the lower part is 
flat. A farm road or field edge berm is constructed along 
the lower end of the field to block the ends of the 
furrows or borders and prevent runoff. This system 
commonly is used to eliminate runoff losses without the 
use of a tailwater recovery system; however, it is 
probably the most difficult to manage of any system 
because the flat part tends to be too wet and the upper, 
or sloping, end too dry. 

In the surface irrigation systems, water is distributed 
by way of furrows and borders. 

The furrow method commonly is used to irrigate 
cultivated row crops, such as cotton, sugar beets, grain 
sorghum, corn, and vegetables. Furrows can also be 
used to irrigate close-growing crops that are not 
cultivated, such as wheat and barley. 

The border method is used to irrigate close-growing 
crops, such as alfalfa, pasture, small grain, and 
sudangrass, and tree crops, such as pecans and citrus 
fruit. 

Surface irrigation systems may or may not be used 
with a method to recover tailwater runoff. 
Mismanagement of irrigation tailwater has given surface 
systems a bad name. Tailwater recovery should be 
considered with all surface systems. Tailwater recovery 
can improve irrigation application efficiency by 5 to 30 
percent, depending on the management used. It can 
also save labor and energy. Irrigation designs generally 
include a way to collect, temporarily store, and then 
return tailwater to the distribution system. 

Level basin irrigation systems (furrow and border) 
were recognized in the mid-1970’'s for their potential 
irrigation efficiency. With these surface irrigation 
systems, fields must be level to nearly level from end to 
end and side to side. Level basins are best suited 
where large volumes of irrigation water are available 
and soils are moderately fine to medium textured. If the 
systems are properly designed and managed, this 
range can be extended. Coarser textured soils, such as 
those of the Denure, Coolidge, and Carrizo series, have 
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a high water intake rate. These soils are not well suited 
to level basin systems. 

Sprinkler irrigation systems.—These systems are 
designed so that water is applied directly to the soil by 
way of pipelines and spray or impact nozzles. Very little 
water runoff should occur when the system is properly 
designed and operated. There are several types of 
sprinkler systems—periodic move, continuous move, 
and fixed. In this area sprinkler systems are best suited 
to soils that have a high water intake rate, generally 
sandy texture, and low to variable available water 
capacity. Limitations are determined by the type of 
equipment used, the supply and quality of water, and 
the crops grown. Sprinkler systems can be harmful to 
some crops if water that has a high content of toxic 
salts is used. Leaf damage is one of the first signs. 
High temperature, low humidity, and wind velocity of 5 
miles per hour or more reduce the efficiency of sprinkler 
applications. The pounding of soil by falling waterdrops 
can hasten the dispersal of soil particles. 

Sprinkler systems are used by some lettuce farmers 
to help germinate and establish the crop by applying a 
small amount of water frequently. 

Trickle irrigation systems.—These systems are 
designed to apply water directly onto or into the soil at 
the point of use. Water is applied to the soil surface 
with perforated tape, tubing or pipe, emitters, bubblers, 
or small spray jets. Below the surface, buried perforated 
tape tubing or pipe can be used. These systems can be 
used on all slopes. Where salts are a problem, the 
amount and distribution of water required for leaching 
necessitate the use of a supplemental system. Trickle 
irrigation pipelines, tubes, and orifices are small and are 
subject to plugging by sand, sediment, and chemical 
precipitates and by organic particles, algae, and other 
micro-organisms in the water. Filters, screens, sediment 
basins, and water additives are required. Careful 
management is essential. 

Trickle irrigation systems, unlike others, are designed 
to apply water to the soil at rates and quantities close to 
the requirements of the plant. This requires application 
of water in small amounts at frequent intervals. This 
minimizes the requirement for the soil to have high 
available water capacity. These systems are well suited 
to use on shallow soils or on soils that have low 
available water capacity. Trickle systems have high 
initial installation cost, have high maintenance cost, and 
require intensive management. They probably are best 
suited for use where the water supply is limited, water 
cost is high, soil problems exist, or high value cash 
crops can be produced. 

The delivery of water is a very important part of any 
irrigation program. Pipelines and concrete-lined ditches 
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are the most commonly used delivery methods. 
Pipelines are most efficient because no water is lost by 
evaporation or seepage before it reaches the field. In 
most instances pipelines are used to carry water from 
wells to irrigation ditches. When concrete-lined open 
ditches are used alone, the loss of water by evaporation 
can be as much as 5 percent. An unlined earthen ditch 
is least efficient because of the loss of water by both 
seepage and evaporation and the increased 
maintenance cost. Measurement of the amount of 
irrigation water applied and soil moisture content is an 
essential part of irrigation water management. 

Salinity and sodicity are problems in some of the 
soils in the area. The limitation of salinity can be 
corrected or reduced by lowering the soil moisture 
deficit before irrigation. With more frequent and lighter 
applications of water, soil moisture tensions are kept 
lower, making it easier for plants to obtain moisture. If 
relatively salt-free water is available, many salts can be 
flushed or leached beyond the root zone of plants. 
Great care is necessary to maintain sodium absorption 
ratio and electrical conductivity values in proper 
balance. These leaching irrigations can create a greater 
demand for irrigation water and for drainage facilities. 
Sodicity commonly can be corrected by using 
amendments such as gypsum, sulphur, or sulfuric acid. 
These amendments turn the sodium into a form that 
can be easily flushed or leached beyond the root zone. 
The quantity of each amendment required should be 
calculated for each site based on testing of soil and 
water samples. If the soil and water chemistry is 
managed properly, soil! particles will be dispersed and 
infiltration rates reduced to near zero. 

In the following paragraphs some of the management 
practices used in the area are described. 

Conservation cropping systems.—Conservation 
cropping systems consist of cultural and management 
measures needed for optimum long-term crop 
production. The system selected is influenced by the 
needs and desires of the farmer, the farmer’s ability to 
finance the production of a particular crop, government 
crop controls, and the effectiveness of the cropping 
system in controlling diseases, insects, and weeds 
while maintaining soil tilth. In a part of the survey area, 
erosion contro! must be considered when planning a 
conservation cropping system. Some common cropping 
systems in the area are cotton for 1 year and small 
grain for 1 year, cotton for 2 years and small grain for 1 
year, and continuous cotton with an application of 
manure between successive plantings. 

Fertilizer—Crops on most of the soils in the area 
respond favorably to fertilizer. The supply of potassium, 
calcium, magnesium, and iron is adequate in most of 
the soils. The Coolidge and Laveen soils have an 
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excessive supply of calcium carbonate and toxic salts. 
Excess calcium carbonate interferes with the uptake of 
iron by some crops, which causes iron chlorosis. The 
uptake of potassium is affected in some areas also. 
Restricted root development can severely limit soil 
moisture available to the plant. The kind and amount of 
fertilizer and other soil amendments needed depend on 
the kind of soil, the cropping history and management, 
and the crops grown. Soil tests provide part of the 
information needed to choose the proper composition 
and application rates. 

Crop residue use.—Most of the soils in the area are 
low in organic matter content. The incorporation of crop 
residue into the soil improves the water intake rate and 
available water capacity, increases soil aeration and 
biological activity in the soil, improves soil structure, 
and increases the number of nutrients available to 
plants. Crop residue cushions the soil against the 
negative impacts of tillage and helps to control water 
erosion and soil blowing. 

Minimum tillage.—Many of the soils in the survey 
area are unstable and are easily pulverized. These soils 
are susceptible to compaction from traffic or tillage. If 
fine textured soils are worked when wet, a plowpan is 
likely to form. Care should be taken to avoid pulverizing 
the soils when dry. Minimum or limited tillage reduces 
costs and improves soil tilth and the water intake 
characteristics of the soils. 


Yields Per Acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 5. In any given year, yields may be 
higher or lower than those indicated in the table 
because of variations in climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, 
erosion control, and protection from flooding; the proper 
planting and seeding rates; suitable high-yielding crop 
varieties; appropriate and timely tillage; control of 
weeds, plant diseases, and harmful insects; favorable 
soil reaction and optimum levels of nitrogen, 
phosphorus, potassium, and trace elements for each 
crop; effective use of crop residue, barnyard manure, 
and green-manure crops; and harvesting that ensures 
the smallest possible loss. 

For yields of irrigated crops, it is assumed that the 
irrigation system is adapted to the soils and to the crops 
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grown, that good-quality irrigation water is uniformly 
applied as needed, and that tillage is kept to a 
minimum. 

The estimated yields reflect the productive capacity 
of each soil for each of the principal crops. Yields are 
likely to increase as new production technology is 
developed. The productivity of a given soil compared 
with that of other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are nat listed 
because the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils for 
those crops. 


Land Capability Classification 


Land capability classification shows, in a general 
way, the suitability of soils for most kinds of field crops. 
Craps that require special management are excluded. 
The soils are grouped according to their limitations for 
field crops, the risk of damage if they are used for 
crops, and the way they respond to management. The 
grouping does not take into account major and 
generally expensive landforming that would change 
slope, depth, or other characteristics of the soils, nor 
does it consider possible but unlikely major reclamation 
projects. Capability classification is not a substitute for 
interpretations designed to show suitability and 
limitations of groups of soils for rangeland and for 
engineering purposes. 

In the capability system, soils generally are grouped 
at three levels: capability class, subclass, and unit (26). 
Only class and subclass are used in this survey. 

Capability classes, the broadest groups, are 
designated by Roman numerals | through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class | soils have few limitations that restrict their 
use. 

Class I! soils have moderate limitations that reduce 
the choice of plants or that require moderate 
conservation practices. 

Class Ill soils have severe jimitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 


Soil Survey 


generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one 
class. They are designated by adding a small letter, e, 
w, S, or c, to the class numeral, for example, lle. The 
letter e shows that the main hazard is the risk of 
erosion unless close-growing plant cover is maintained; 
w shows that water in or on the soil interferes with plant 
growth or cultivation (in some soils the wetness can be 
partly corrected by artificial drainage); s shows that the 
soil is limited mainly because it is shallow, droughty, or 
stony; and c, used in only some parts of the United 
States, shows that the chief limitation is climate that is 
very cold or very dry. 

In class | there are no subclasses because the soils 
of this class have few limitations. Class V contains only 
the subclasses indicated by w, s, or c because the soils 
in class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
rangeland, wildlife habitat, or recreation. 

The capability classification of each map unit is given 
in the section “Detailed Soil Map Units.” 


Rangeland 


In areas that have similar climate and topography, 
differences in the kind and amount of vegetation 
produced on rangeland are closely related to the kind of 
soil and the kind and amount of annual precipitation. 
Effective management is based on the relationship 
between the soils and vegetation and water. 

Table 6 shows, for each soil, the range site and the 
total annual production of vegetation in favorable, 
average, and unfavorable years. Only those soils that 
are used as rangeland or are suited to use as 
rangeland are listed. Explanation of the column 
headings in table 6 follows. 

A range site is a distinctive kind of rangeland that 
produces a characteristic natura! plant community that 
differs from natural plant communities on other range 
sites in kind, amount, and proportion of range plants. 
The relationship between sails and vegetation was 
established during this survey; thus, range sites 
generally can be determined directly from the soil map. 
Soil properties that affect moisture supply and plant 
nutrients have the greatest influence on the productivity 
of range plants. Soil reaction, salt content, and a 
seasonal water table are also important. 

Potential annual production is the amount of 
vegetation that can be expected to grow annually on 
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well managed rangeland that is supporting the potential 
natural plant community. It includes all vegetation, 
whether or not it is palatable to grazing animals. It 
includes the current year’s growth of leaves, twigs, and 
fruit of woody plants. It does not include the increase in 
stem diameter of trees and shrubs. It is expressed in 
pounds per acre of air-dry vegetation for favorable, 
average, and unfavorable years. In a favorable year, 
the amount and distribution of precipitation and the 
temperatures make growing conditions substantially 
better than average. In an unfavorable year, growing 
conditions are well below average, generally because of 
low available soil moisture. 

Yields are adjusted to a common percent of air-dry 
moisture content. The relationship of green weight to 
air-dry weight varies according to such factors as 
exposure, amount of shade, recent rains, and 
unseasonable dry periods. 

Range management requires a knowledge of the 
kinds of soil and of the potential natural plant 
community. It also requires an evaluation of the present 
range condition. Range condition is determined by 
comparing the present plant community with the 
potential natural plant community on a particular range 
site. The more closely the existing community 
resembles the potential community, the better the range 
condition. Range condition is an ecological rating only. 
It does not have a specific meaning that pertains to the 
present plant community in a given use. 

The objective in range management is to control 
grazing so that the plants growing on a site are about 
the same in kind and amount as the potential natural 
plant community for that site. Such management 
generally results in the optimal production of vegetation, 
reduction of undesirable brush species, conservation of 
water, and control of erosion. Sometimes, however, a 
range conditian somewhat below the potential meets 
grazing needs, provides wildlife habitat, and protects 
soil and water resources. 


Recreation 


The soils of the survey area are rated in table 7 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. 
Not considered in the ratings, but important in 
evaluating a site, are the location and accessibility of 
the area, the size and shape of the area and its scenic 
quality, vegetation, access to water, potential water 
impoundment sites, and access to public sewer lines. 
The capacity of the soil to absorb septic tank effluent 
and the ability of the soil to support vegetation are also 
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important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. !n planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is 
essential. 

In table 7, the degree of soil limitation is expressed 
as slight, moderate, or severe. Slight means that soil 
properties generally are favorable and that limitations 
are minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 7 can be supplemented by 
other information in this survey; for example, 
interpretations for dwellings without basements and for 
local roads and streets in table 8 and interpretations for 
septic tank absorption fields in table 9. 

Camp areas require site preparation such as shaping 
and leveling the tent and parking areas, stabilizing 
roads and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils are gently sloping and are not wet or subject to 
flooding during the period of use. The surface has few 
or no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Steep slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after 
rains, and is not dusty when dry. If grading is needed, 
the depth of the soil over bedrock or a hardpan should 
be considered. 

Paths and trails for hiking and horseback riding 
should require little or no cutting and filling. The best 
soils are not wet, are firm after rains, are not dusty 
when ary, and are not subject to flooding more than 
once a year during the period of use. They have 
moderate slopes and few or no stones or boulders on 
the surface. 

Golf fairways are subject to heavy foot traffic and 
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some light vehicular traffic. Cutting or filling may be 
required. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject 
to prolonged flooding during the period of use. They 
have moderate slopes and no stones or boulders on the 
surface. The suitability of the soil for tees or greens is 
not considered in rating the soils. 


Wildlife Habitat 


John C. York, biologist, Soil Conservation Service, helped to 
prepare this section. 

The capacity of an area to produce vegetation 
determines the kinds of wildlife that live in the area. 
Some of the factors that limit the production of 
vegetation are discussed in this soil survey. Because 
the existence of all wildlife depends in some way on 
vegetation, it is necessary for land managers to know 
how they can best manage that vegetation. 

The kinds and populations of animals on the desert 
are determined by evolution and climate, provided there 
is a suitable soil on which usable vegetation can grow. 
Animal populations fluctuate with the amount of 
moisture received in the survey area because the 
amount of vegetation fluctuates with moisture. The 
kinds of animals are relatively fixed, barring interference 
from man, and the mixes are determined by the kinds 
and amounts of vegetation. 

Each map unit in the section “Detailed Soil Map 
Units” is rated for its capacity to produce vegetation. 
This rating is based on the existence of limitations, such 
as availability of moisture, stoniness, shallow soil depth, 
salinity, alkalinity, and presence of a hardpan. 

Elements of wildlife habitat vary across the survey 
area. Each map unit was rated for its ability to produce 
some or all of the following elements: desertic riparian 
shrubs, trees, and vines; desertic herbaceous plants; 
desertic riparian herbaceous plants; and desertic 
shrubs, trees, and vines. The ratings are expressed as 
well suited, moderately well suited, poorly suited, and 
very poorly suited. 

A rating of well suited means that soil properties are 
such that vegetation can easily be managed or 
established, soil limitations are moderate, and 
management will be necessary to maintain the soil and 
vegetation. Moderately well suited means that soil 
properties are such that vegetation can be improved or 
established, soil limitations are moderate, and 
management will be necessary to maintain the soil and 
vegetation. Poorly suited means that soil properties are 
such that limitations are severe. Managing the resource 
is possible, but establishing vegetation through planting 
may be very difficult and success is questionable. Very 
poorly suited means that soil properties are such that 
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limitations make it impractical to attempt to establish or 
improve vegetation. Failure is highly probable. In some 
instances, these soils might be managed successfully. 

The system described above rates only those units in 
this survey area. Ratings for map units in this area 
cannot be compared to those in any other survey area 
unless the resource areas are the same. 

In general, all bottom land range sites (Clay Bottom, 
Sandy Bottom, and Loamy Bottom) have been rated as 
moderately well suited or well suited to wildlife habitat. 
Saline Bottom sites are rated as poorly suited or very 
poorly suited. All bottom sites are rated higher because 
of their potential for flooding and receipt of extra 
moisture. Availability of extra moisture provides more 
opportunities for managing those sites. The range sites 
on rough, broken, rocky, basaltic, and volcanic 
mountain slopes and hillslopes are rated as suited, 
moderately well suited, or poorly suited. Proper 
management can improve this habitat because of the 
protection of the surface soil by rock fragments, the 
presence of microhabitats created by the rock, and the 
protection from grazing offered by the rock. The sandy 
sites are rated as poorly suited, but they can have a 
better rating depending on the amount of rain received 
in winter and early in spring. Ample rain in winter 
produces very heavy growth of plants. The map units 
that are very poorly suited are usually very dry, rocky, 
saline, and shallow or have a hardpan. These areas are 
severely limited for production of plants. 

Vertebrate animals live throughout the survey area. 
Highly mobile species use all available spaces, while 
specialized species are restricted to one or two habitat 
types. Examples of the mobile species are bats, birds, 
deer, desert bighorn sheep, javelina, rabbits, coyotes, 
fox, coatis, raccoon, and Sonoran antelope. Some 
snakes, such as rattlers, bullsnakes, coachwhips, and 
kingsnakes, also have a fairly wide range. Deer, 
javelina, sheep, and antelope are restricted to areas of 
free water. Even though they have the ability to move, 
that action is controlled by the need for water. Animals 
that do not have mobility are rats and mice, gophers, 
lizards, skinks, toads, quail, most snakes, geckoes, and 
ground squirrels. These animals are usually nonspecific 
in the vegetation they eat, require no free water to 
survive, are mainly nocturnal, and are small. All of 
these are characteristics of animals that live in harsh, 
hot, dry climates. 


Engineering 


This section provides information for planning {and 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
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given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the ‘Soil Properties” section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specitic 
soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
pertormance were considered in determining the ratings 
in this section. During the field work for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 or 6 feet of the 
surface, soil wetness, depth ta a seasonal high water 
table, slope, likelihood of flooding, natural soi! structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, 
shrink-swell potential, available water capacity, and 
other behavioral characteristics affecting engineering 
uses. 

This information can be used to evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; make preliminary estimates of 
construction conditions; evaluate alternative routes for 
roads, streets, highways, pipelines, and underground 
cables; evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; plan 
detailed onsite investigations of soiis and geology; 
locate potential sources of gravel, sand, earthfill, and 
topsoil; plan drainage systems, irrigation systems, 
ponds, embankments, and other structures for soil and 
water conservation; and predict performance of 
proposed small structures and pavements by comparing 
the performance of existing similar structures on the 
same or similar soils. 

The information in the tables, along with the soil 
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maps and soil descriptions, and other data provided in 
this survey, can be used to make additional 
interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Building Site Development 


Table 8 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, local 
roads and streets, and lawns and landscaping. The 
limitations are considered s/ight if soil properties and 
site features generally are favorable for the indicated 
use and limitations are minor and easily overcome; 
moderate if soil properties or site features are not 
favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increases in 
construction costs, and possibly increased maintenance 
are required. Special feasibility studies may be required 
where the soil limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock, a cemented pan, or a very firm dense layer; 
stone content; soil texture; and slope. The time of the 
year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
susceptibility of the soil to flooding. The resistance of 
the excavation walls or banks to sloughing or caving is 
affected by soil texture and the depth to the water table. 

Dwellings and smail commercial buildings are 
Structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are 
made for small commercial buildings without 
basements, for dwellings with basements, and for 
dweilings without basements. The ratings are based on 
soil properties, site features, and observed performance 
of the soils. A high water table, flooding, shrink-swell 
potential, and organic layers can cause the movement 
of footings. A high water table, depth to bedrock or to a 
cemented pan, large stones, and flooding affect the 
ease of excavation and construction. Landscaping and 
grading that require cuts and fills of more than 5 or 6 
feet are not considered. 

Loca! roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. 


50 


They have a subgrade of cut or fill soil material; a base 
af gravel, crushed rock, or stabilized soil material; and a 
flexible or rigid surface. Cuts and fills generally are 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a 
high water table, flooding, large stones, and slope affect 
the ease of excavating and grading. Soil strength (as 
inferred from the engineering classification of the soil), 
shrink-swell potential, frost action potential, and depth 
to a high water table affect the traffic-supporting 
capacity. 

Lawns and landscaping require soils on which turf 
and ornamental trees and shrubs can be established 
and maintained. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Soil reaction, a high water table, depth to 
bedrock or to a cemented pan, the available water 
capacity in the upper 40 inches, and the content of salts 
and sodium affect plant growth. Flooding, wetness, 
slope, stoniness, and the amount of sand, clay, or 
organic matter in the surface layer affect trafficability 
after vegetation is established. 


Sanitary Facilities 

Table 9 shows the degree and the kind of soil 
limitations that affect septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The limitations 
are considered siight if soil properties and site features 
generally are favorable for the indicated use and 
limitations are minor and easily overcome; moderate if 
soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are 
required. 

Table 9 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates 
that soil properties and site features are favorable for 
the use and good performance and low maintenance 
can be expected; fair indicates that soil properties and 
site features are moderately favorable for the use and 
one or more soil properties or site features make the 
soil less desirable than the soils rated good; and poor 
indicates that one or more soil properties or site 
features are unfavorable for the use and overcoming 
the unfavorable properties requires special design, extra 
maintenance, or costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
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part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock or to 
a cemented pan, and flooding affect absorption of the 
effluent. Large stones and bedrock or a cemented pan 
interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material 
beneath the absorption field to filter the effluent 
effectively. Many local ordinances require that this 
material be of a certain thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the 
solid and liquid wastes. Lagoons should have a nearly 
level floor Surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 9 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. 
The ratings are based on soil properties, site features, 
and observed performance of the soils. Considered in 
the ratings are slope, permeability, a high water table, 
depth to bedrock or to a cemented pan, flooding, large 
stones, and content of organic matter. 

Excessive seepage because of rapid permeability of 
the soil or a water table that is high enough to raise the 
level of sewage in the lagoon causes a lagoon to 
function unsatisfactorily. Pollution results if seepage is 
excessive or if floodwater overtops the lagoon. A high 
content of organic matter is detrimental to proper 
functioning of the lagoon because it inhibits aerobic 
activity. Slope, bedrock, and cemented pans can cause 
construction problems, and large stones can hinder 
compaction of the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste 
is placed in a trench. It is spread, compacted, and 
covered daily with a thin layer of soil excavated at the 
site. In an area landfill, the waste is placed in 
successive layers on the surface of the soil. The waste 
is spread, compacted, and covered daily with a thin 
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layer of soil from a source away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground- 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 9 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Uniess otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite 
investigation is needed. 

Daily cover for iandfillis the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to wind 
erosion. 

After soil material has been removed, the soil 
material remaining in the borrow area must be thick 
enough over bedrock, a cemented pan, or the water 
table to permit revegetation. The soil material used as 
final cover for a landfill should be suitable for plants. 
The surface layer generally has the best workability, 
more organic matter, and the best potential for plants. 
Material from the surface layer should be stockpiled for 
use as the final cover. 


Construction Materials 


Table 10 gives information about the soils as a 
source of roadfill, sand, gravel, and topsoil. The soils 
are rated good, fair, or poor as a source of roadfill and 
topsoil. They are rated as a probable or improbable 
source of sand and gravel. The ratings are based on 
soil properties and site features that affect the removal 
of the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
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layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with lime ar cement is not 
considered in the ratings. 

The ratings are based on soil properties, site 
features, and observed performance of the soils. The 
thickness of suitable material is a major consideration. 
The ease of excavation is affected by large stones, a 
high water table, and slope. How well the soil performs 
in place after it has been compacted and drained is 
determined by its strength (as inferred from the 
engineering classification of the soil) and shrink-swell 
potential. 

Soils rated good contain significant amounts of sand 
or gravel, or both. They have at least 5 feet of suitable 
material, a low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have a moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and depth to the 
water table is less than 1 foot. These soils may have 
layers of suitable material, but the material is less than 
3 feet thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand 
and gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table 10, 
only the probability of finding material in suitable 
quantity is evaluated. The suitability of the material for 
specific purposes is not evaluated, nor are factors that 
affect excavation of the material. 

The properties used to evaluate the soil as a source 
of sand or gravel are gradation of grain sizes (as 
indicated by the engineering classification of the soil), 
the thickness of suitable material, and the content of 
rock fragments. Kinds of rock, acidity, and stratification 
are given in the taxonomic unit descriptions. Gradation 
of grain sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is as 
much as 12 percent silty fines. This material must be at 
least 3 feet thick and less than 50 percent, by weight, 
large stones. All other soils are rated as an improbable 
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source. Coarse fragments of soft bedrock, such as 
shale and siltstone, are not considered to be sand and 
gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 
inches of a soil is evaluated for use as topsoil. Also 
evaluated is the reclamation potential of the borrow 
area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a 
depth of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of 
less than 8 percent. They are low in content of soluble 
salts, are naturally fertile or respond well to fertilizer, 
and are not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have 
a relatively high content of clay, soils that have only 20 
to 40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, 
or soils that have slopes of 8 to 15 percent. The soils 
are not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large 
amount of gravel, stones, or soluble salts, have slopes 
of more than 15 percent, or have a seasonal water 
table at or near the surface. 

The surface layer of most soils generally is preferred 
for topsoil because of its organic matter content. 
Organic matter greatly increases the absorption and 
retention of moisture and nutrients for plant growth. 


Water Management 


Table 11 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas and for embankments, dikes, and levees. The 
limitations are considered slight if soil properties and 
site features generally are favorable for the indicated 
use and limitations are minor and are easily overcome; 
moderate if soil properties or site features are not 
favorable for the indicated use and special planning, 


design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increase in 
construction costs, and possibly increased maintenance 
are required. 

This table also gives for each soil the restrictive 
features that affect irrigation. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage 
capacity of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the 
soil material below the surface layer to a depth of about 
5 feet. It is assumed that soil layers will be uniformly 
mixed and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth much more than the height of the embankment 
can affect performance and safety of the embankment. 
Onsite investigation is needed to determine these 
properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristits. Unfavorable features 
include less than 5 feet of suitable material and a high 
content of stones or boulders, organic matter, or salts 
or sodium. A high water table affects the amount of 
usable material. It also affects trafficability. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The 
design and management of an irrigation system are 
affected by depth to the water table, the need for 
drainage, flooding, available water capacity, intake rate, 
permeability, erosion hazard, and slope. The 
construction of a system is affected by large stones and 
depth to bedrock or to a cemented pan. The 
performance of a system is affected by the depth of the 
root zone, the amount of salts or sodium, and soil 
reaction. 


Soil Properties 
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Data relating to soil properties are collected during 
the course of the soil survey. The data and the 
estimates of soil and water features listed in tables are 
explained on the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils 
and to delineate them on the soil maps. Samples are 
taken from some typical profiles and tested in the 
laboratory to determine grain-size distribution, plasticity, 
and compaction characteristics. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help to characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classification, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering Index Properties 


Table 12 gives estimates of the engineering 
classification and of the range of index properties for 
the major layers of each soil in the survey area. Most 
soils have layers of contrasting properties within the 
upper 5 to 6 feet. 

Depth to the upper and lower boundaries of each 
layer is indicated. The range in depth and information 
on other properties of each layer are given for each soil 
series under “Soil Series and Their Morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are 
defined according to percentages of sand, silt, and clay 
in the fraction of the soil that is less than 2 millimeters 
in diameter. Loam,” for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 


percent sand. If the content of particles coarser than 
sand is as much as 15 percent, an appropriate modifier 
is added; for example, “gravelly.” Textural terms are 
defined in the Glossary. 

Classification of the soils is determined according to 
the system adopted by the American Association of 
State Highway and Transportation Officials (7) and the 
Unified soil classification system (2). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution 
of the fraction less than 3 inches in diameter and 
according to plasticity index, liquid limit, and organic 
matter content. Sandy and gravelly soils are identified 
as GW, GP, GM, GC, SW, SP, SM, and SC; silty and 
clayey soils as ML, CL, OL, MH, CH, and OH; and 
highly organic soils as PT. Soils exhibiting engineering 
properties of two groups can have a dual classification; 
for example, SP-SM. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral 
soil that is less than 3 inches in diameter is classified in 
one of seven groups from A-1 through A-7 on the basis 
of grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in 
content of fines (silt and clay). At the other extreme, 
soils in group A-7 are fine grained. Highly organic soils 
are classified in group A-8 on the basis of visual 
inspection. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates 
determined mainly by converting volume percentage in 
the field to weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 
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Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area 
or from nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, 
and plasticity index are rounded to the nearest 5 
percent. Thus, if the ranges of gradation and Atterberg 
limits extend a marginal amount (1 or 2 percentage 
points) across classification boundaries, the 
classification in the marginal zone is omitted in the 
table. 


Physical and Chemical Properties 


Table 13 shows estimates of some characteristics 
and features that affect soil behavior. These estimates 
are given for the major layers of each soil in the survey 
area. The estimates are based on field observations 
and on test data for these and similar soils. 

Depth to the upper and lower boundaries of each 
layer is indicated. The range in depth and information 
on other properties of each layer are given for each soil 
series under “Soil Series and Their Morphology.” 

Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
In this table, the estimated clay content of each major 
soil layer is given as a percentage, by weight, ‘of the 
soil material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, plasticity, the ease of soil dispersion, and 
other soil properties. The amount and kind of clay in a 
soil also affect tillage and earth-moving operations. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of 
downward movement of water when the soil is 
saturated. They are based on soil characteristics 
observed in the field, particularly structure, porosity, and 
texture. Permeability is considered in the design of soil 
drainage systems, septic tank absorption fields, and 
construction where the rate of water movement under 
saturated conditions affects behavior. 

Available water capacity reters to the quantity of 
water that the soil is capable of storing for use by 
plants. The capacity for water storage is given in inches 
of water per inch of soil for each major soil layer. The 
capacity varies, depending on soil properties that affect 
the retention of water and the depth of the root zone. 
The most important properties are the content of 
organic matter, soil texture, bulk density, and soil 
structure. Available water capacity is an important factor 
in the choice of plants or crops to be grown and in the 
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design and management of irrigation systems. Available 
water capacity is not an estimate of the quantity of 
water actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and 
is expressed as a range in pH values. The range in pH 
of each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Salinity is a measure of soluble salts in the soil at 
saturation. It is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter at 
25 degrees C. Estimates are based on field and 
laboratory measurements at representative sites of 
nonirrigated soils. The salinity of irrigated soils is 
affected by the quality of the irrigation water and by the 
frequency of water application. Hence, the salinity of 
soils in individual fields can differ greatly from the value 
given in the table. Salinity affects the suitability of a soil 
for crop production, the stability of the soil if used as 
construction material, and the potential of the soil to 
corrode metal and concrete. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and 
type of clay minerals in the soil. The size of the load on 
the soil and the magnitude of the change in soil 
moisture content influence the amount of swelling of 
soils in place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For 
others, swelling was estimated on the basis of the kind 
and amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are low, a change 
of less than 3 percent; moderate, 3 to 6 percent; and 
high, more than 6 percent. 

Erosion factor K indicates the susceptibility of a soil 
to sheet and rill erosion. Factor K is one of six factors 
used in the Universal Soil Loss Equation (USLE) to 
predict the average rate of soil loss by sheet and rill 
erosion in tons per acre per year. The estimates are 
based primarily on percentage of silt, very fine sand, 
sand, and organic matter (as much as 4 percent) and 
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on soil structure and permeability. The estimates are 
modified by the presence of rock fragments. Values of 
K range from 0.02 to 0.69. The higher the value the 
more susceptible the soil is to sheet and rill erosion. 

Erosion factor T is an estimate of the maximum 
average rate of soil erosion by wind or water that can 
occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to wind 
erosion in cultivated areas. The groups indicate the 
susceptibility of soil to wind erosion. Soils are grouped 
according to the following distinctions: 

1. Coarse sands, sands, fine sands, and very fine 
sands. These soils generally are not suitable for crops. 
They are extremely erodible, and vegetation is difficult 
to establish. 

2. Loamy coarse sands, loamy sands, loamy fine 
sands, loamy very fine sands, and sapric soil material. 
These soils are very highly erodible. Crops can be 
grown if intensive measures to control wind erosion are 
used. 

3. Coarse sandy loams, sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are 
highly erodible. Crops can be grown if intensive 
measures to control wind erosion are used. 

4L. Calcareous loams, silt loams, clay loams, and 
silty clay foams. These soils are erodible. Crops can be 
grown if intensive measures to control wind erosion are 
used. 

4. Clays, silty clays, noncalcareous clay loams, and 
silty clay loams that are more than 35 percent clay. 
These soils are moderately erodible. Crops can be 
grown if measures to control wind erosion are used. 

5. Noncalcareous loams and silt loams that are less 
than 20 percent clay and sandy clay loams, sandy 
clays, and hemic soil material. These soils are slightly 
erodible. Crops can be grown if measures to control 
wind erosion are used. 

6. Noncalcareous loams and silt loams that are 
more than 20 percent clay and noncalcareous clay 
loams that are less than 35 percent clay. These soils 
are very slightly erodible. Crops can be grown if 
ordinary measures to control wind erosion are used. 

7. Silts, noncalcareous silty clay loams that are less 
than 35 percent clay, and fibric soil material. These 
soils are very slightly erodible. Crops can be grown if 
ordinary measures to control wind erosion are used. 

8. Soils that are not subject to wind erosion 
because of coarse fragments on the surface or because 
of surface wetness. 

Organic matter is the plant and animal residue in the 
soil at various stages of decomposition. In table 13, the 
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estimated content of organic matter is expressed as a 
percentage, by weight, of the soil material that is less 
than 2 millimeters in diameter. 

The content of organic matter in a soi! can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. It is a source of nitrogen and 
other nutrients for crops. 


Soil and Water Features 


Table 14 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that invalves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the infiltration of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soi! groups are: 

Group A. Soils having a high infiltration rate (low 
runoff potential) when thoroughly wet. These consist 
mainly of deep, well drained to excessively drained 
sand or gravelly sand. These soils have a high rate of 
water transmission. 

Group B. Soils having a moderate infiltration rate 
when thoroughly wet. These consist chiefly of 
moderately deep or deep, moderately well drained or 
well drained soils that have moderately fine texture to 
moderately coarse texture. These soils have a 
moderate rate of water transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate 
(high runoff potential} when thoroughly wet. These 
consist chiefly of clay that has high shrink-swell 
potential, soils that have a permanent high water table, 
soils that have a claypan or clay layer at or near the 
surface, and soils that are shallow over nearly 
impervious material. These soils have a very slow rate 
of water transmission. 

Flooding, the temporary covering of the soil surface 
by flowing water, is caused by overflow from streams, 
by runoff from adjacent slopes, or by inflow from high 
tides. Shallow water standing or flowing for short 
periods after rainfall or snowmelt is not considered to 
be flooding. Standing water in swamps and marshes or 
in closed depressional areas is considered to be 
ponding. 
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Table 14 gives the frequency and duration of flooding 
and the time of year when flooding is most likely to 
occur. 

Frequency, duration, and probable period of flooding 
are estimated. Frequency is expressed as none, rare, 
occasional, and frequent. None means that flooding is 
not probable, rare that it is unlikely but is possible under 
unusual weather conditions (chance of flooding in any 
year is 0 to 5 percent), occasional that it occurs 
infrequently under normal weather conditions (chance of 
flooding in any year is 5 to 50 percent), and frequent 
that it occurs often under normal weather conditions 
(chance of flooding in any year is more than 50 
percent). 

Duration is expressed as very brief (less than 2 
days), brief (2 to 7 days), long (7 days to 1 month), and 
very long (more than 1 month). The time of year that 
flooding is most likely to occur is expressed in months. 
November-May, for example, means that flooding can 
occur during the period November through May. About 
two-thirds to three-fourths of all flooding occurs during 
the stated period. 

The information on flooding is based on evidence in 
the soil profile, namely thin strata of gravel, sand, silt, or 
clay deposited by floodwater; irregular decrease in 
organic matter content with increasing depth; and 
absence of distinctive horizons, which are characteristic 
of soils that are not subject to flooding. 

Also considered are local information about the 
extent and level of flooding and the relation of each soil 
on the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific 
than that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

Depth to bedrock is given if bedrock is within a depth 
of 5 feet. The depth is based on many soil borings and 
on observations during soil mapping. The rock is 
specified as either soft or hard. If the rock is soft or 


fractured, excavations can be made with trenching 
machines, backhoes, or small rippers. If the rock is hard 
or massive, blasting or special equipment generally is 
needed for excavation. 

A cemented pan is a cemented or indurated 
subsurface layer at a depth of 5 feet or less. Such a 
pan causes difficulty in excavation. Pans are classified 
as thin or thick. A thin pan is one that is less than 3 
inches thick if continuously indurated or less than 18 
inches thick if discontinuous or fractured. Excavations 
can be made by trenching machines, backhoes, or 
smail rippers. A thick pan is one that is more than 3 
inches thick if continuously indurated or more than 18 
inches thick if it is discontinuous or fractured. Such a 
pan is so thick or massive that blasting or special 
equipment is needed in excavation. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steei is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion 
of concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the 
soil. Special site examination and design may be 
needed if the combination of factors creates a severe 
corrosion environment. The steel in installations that 
intersect soil boundaries or soil layers is more 
susceptible to corrosion than steel in installations that 
are entirely within one kind of soil or within one soil 
layer. 

For uncoated steel, the risk of corrosion, expressed 
as low, moderate, or high, is based on soil drainage 
class, total acidity, electrical resistivity near field 
capacity, and electrical conductivity of the saturation 
extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 
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Classification of the Soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (28). 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series. Classification is based on soil properties 
observed in the field or inferred from those observations 
or from laboratory measurements. Table 15 shows the 
classification of the soils in the survey area. The 
categories are defined in the following paragraphs. 

ORDER. Eleven soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in sol. An 
example is Entisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Fluvent (Fiuv, 
meaning flood plain sediment, plus ent, from Entisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property 
of the soil. An example is Torrifluvents (Torri, meaning 
hot and dry, plus fluvent, the suborder of the Entisols 
that formed in flood plain sediment). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Typic identifies the subgroup that typifies the great 
group. An example is Typic Torrifluvents. 

FAMILY. Families are established within a subgroup 


on the basis of physical and chemical properties and 
other characteristics that affect management. Generally, 
the properties are those of horizons below plow depth 
where there is much biological activity. Among the 
properties and characteristics considered are particle- 
size class, mineral content, temperature regime, 
thickness of the root zone, consistence, moisture 
equivalent, slope, and permanent cracks. A family name 
consists of the name of a subgroup preceded by terms 
that indicate soil properties. An example is fine-silty, 
mixed (calcareous), hyperthermic Typic Torrifluvents. 

SERIES. The series consists of soils that have 
similar horizons in their profile. The horizons are similar 
in color, texture, structure, reaction, consistence, 
mineral and chemical composition, and arrangement in 
the profile. The texture of the surface layer or of the 
substratum can differ within a series. 


Soil Series and Their Morphology 


In this section, each taxonomic unit recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each unit. A pedon, a small 
three-dimensional area of soil, that is typical of the unit 
in the survey area is described. The detailed description 
of each soil horizon follows standards in the Soff Survey 
Manual (25). Many of the technical terms used in the 
descriptions are defined in Soff Taxonomy (28). Unless 
otherwise stated, matrix colors in the descriptions are 
for dry soil. Following the pedon description is the range 
of important characteristics of the soils in the unit. 

The map units of each taxonomic unit are described 
in the section “Detailed Soil Map Units.” 


Akela Series 


The Akela series consists of very shallow and 
shallow, well drained soils on hillslopes and mountain 
slopes. These soils formed in medium textured to 
moderately coarse textured, very gravelly, calcareous 
eolian material and slope alluvium over basalt. Slope is 
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10 to 60 percent. Elevation is 2,000 to 3,000 feet. The 
average annual precipitation is about 10 to 12 inches, 
the average annual air temperature is 64 to 68 degrees 
F, and the average frost-free season is 180 to 240 
days. 

These soils are loamy-skeletal, mixed (calcareous), 
thermic Lithic Torriorthents. 

Typical pedon of Akela very cobbly very fine sandy 
loam, in an area of Akela-Rock outcrop complex, 10 to 
60 percent slopes; about 2,475 feet west and 1,567 feet 
south of the northeast corner of sec. 35, T. 10 S., R. 9 
E. 


A—O to 2 inches; light yellowish brown (10YR 6/4) very 
cobbly very fine sandy loam, dark yellowish brown 
(10YR 4/4) moist; weak thin platy structure; slightly 
hard, very friable, slightly sticky and slightly plastic; 
common very fine roots; few fine interstitial pores; 
60 percent rock fragments; slightly effervescent; 
moderately alkaline; abrupt wavy boundary. 

Bk—2 to 16 inches; light yellowish brown (10YR 6/4) 
very cobbly very fine sandy loam, dark yellowish 
brown (10YR 4/4) moist; massive; slightly hard, very 
friable, slightly sticky and slightly plastic; few fine 
roots; few fine interstitial pores; 55 percent rock 
fragments; strongly effervescent; moderately 
alkaline; abrupt wavy boundary. 

R—16 inches; lime-coated basalt. 


From 35 to 60 percent of the surface is covered with 
cobbles. The content of rock fragments in the control 
section ranges from 45 to 75 percent. Depth to rock 
ranges from 4 to 20 inches. 

The A horizon has hue of 7.5YR or 10YR, value of 5 
or 6 when dry and 3 to 5 when moist, and chroma of 2 
to 6 when dry or moist. Reaction is mildly alkaline or 
moderately alkaline. 

The B horizon has hue of 7.5YR or 10YR, value of 5 
to 7 when dry and 4 to 6 when moist, and chroma of 2 
to 4 when dry or moist. Texture is very cobbly very fine 
sandy loam or very cobbly loam. Reaction is mildly 
alkaline or moderately alkaline. 


Antho Series 


The Antho series consists of deep, somewhat 
excessively drained soils on flood plains. These soils 
formed in stream alluvium derived from granite, schist, 
rhyolite, andesite, and gneiss. Slope is 0 to 1 percent. 
Elevation is 1,140 to 2,000 feet. The average annual 
precipitation is about 6 to 8 inches, the average annual 
air temperature is 68 to 72 degrees F, and the average 
frost-free season is 240 to 325 days. 

These soils are coarse-loamy, mixed (calcareous), 
hyperthermic Typic Torrifluvents. 
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Typical pedon of Antho loamy fine sand; about 750 
feet east and 600 feet north of the southwest corner of 
sec. 1,7.55S., R. 8 E. 


A1—O to 4 inches; light brownish gray (10YR 6/2) 
loamy fine sand, dark grayish brown (10YR 4/2) 
moist; moderate medium platy structure; soft, very 
friable, nonsticky and nonplastic; few fine roots: 
common fine interstitial pores; slightly effervescent; 
moderately alkaline; abrupt smooth boundary. 

C1—4 to 8 inches; light brownish gray (10YR 6/2) 
loamy sand, dark grayish brown (10YR 4/2) moist; 
moderate thin platy structure; soft, very friable, 
nonsticky and nonplastic; few fine roots; common 
fine interstitial pores; slightly effervescent; 
moderately alkaline; abrupt smooth boundary. 

C2—8 to 14 inches; pale brown (10YR 6/3) fine sandy 
loam, brown (10YR 4/3) moist; moderate thin platy 
structure; soft, friable, nonsticky and nonplastic; few 
fine roots; few fine tubular pores; slightly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

C3—14 to 20 inches; light brownish gray (10YR 6/2) 
stratified loamy sand, dark grayish brown (10YR 
5/2) moist; single grain; loose, nonsticky and 
nonplastic; few fine roots; common very fine roots; 
common very fine interstitial pores; slightly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

C4—20 to 25 inches; pale brown (10YR 6/3) stratified 
fine sandy loam, brown (10YR 4/3) moist; massive; 
soft, friable, nonsticky and nonplastic; few very fine 
roots; common very fine interstitial pores; slightly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

C5—25 to 28 inches; brown (10YR 5/3) stratified fine 
sandy loam, dark brown (10YR 4/3) moist; massive; 
soft, friable, nonsticky and nonplastic; few very fine 
roots; common very fine interstitial pores; strongly 
effervescent; moderately alkaline; clear smooth 
boundary. 

C6—28 to 36 inches; brown (10YR 5/3} stratified sandy 
loam, dark brown (10YR 4/3) moist; massive; soft, 
friable, nonsticky and nonplastic; few fine roots; 
common very fine interstitial pores; slightly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

C7—36 to 60 inches; light brownish gray (10YR 6/2) 
stratified loamy fine sand, grayish brown (10YR 5/2) 
moist; single grain; loose, nonsticky and nonplastic; 
few fine roots; common very fine interstitial pores; 
slightly effervescent; maderately alkaline. 


The 10- to 40-inch contral section has thin strata (0.5 
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inch to 3 inches thick) of finer or coarser textured soil 
material. 

The A and C horizons have hue of 7.5YR or 10YR, 
value of 5 or 6 when dry and 3 to 5 when moist, and 
chroma of 2 to 4 when dry or moist. Texture of the C 
horizon is fine sandy loam, sandy loam, loanny fine 
sand, or loamy sand with thin strata of finer or coarser 
textured soil material. 


Carrizo Series 


The Carrizo series consists of deep, excessively 
drained soils on flood plains. These soils formed in very 
gravelly, coarse textured fan and stream alluvium 
derived from granite, schist, rhyolite, and andesite. 
Slope is 1 to 5 percent. Elevation is 1,200 to 2,000 feet. 
The average annual precipitation is about 6 to 8 inches, 
the average annual air temperature is 68 to 72 degrees 
F, and the average frost-free season is 240 to 325 
days. 

These soils are sandy-skeletal, mixed, hyperthermic 
Typic Torriorthents. 

Typical pedon of Carrizo very gravelly fine sandy 
loam, in an area of Momoli-Carrizo complex, 1 to 8 
percent slopes; about 2,380 feet west and 100 feet 
south of the northeast corner of sec. 3, T.3S., R.3 E. 


A1—0 to 5 inches; light yellowish brown (10YR 6/4) 
very gravelly fine sandy loam, dark yellowish brown 
(10YR 4/4) moist; massive; soft, very friable, slightly 
sticky and nonplastic; few very fine roots; common 
very fine vesicular pores; 15 percent of surface 
covered with fine pebbles; 55 percent fine angular 
pebbles in the soil; slightly effervescent; moderately 
alkaline; abrupt wavy boundary. 

C1—5 to 20 inches; light yellowish brown (10YR 6/4) 
very gravelly coarse sand, dark brown (10YR 4/3) 
moist; single grain; loose, nonsticky and nonplastic; 
many fine roots; many coarse interstitial pores; 60 
percent pebbles; slightly effervescent; moderately 
alkaline; clear wavy boundary. 

C2—20 to 60 inches; brown (10YR 5/3) extremely 
gravelly coarse sand, dark brown (10YR 4/3) moist; 
single grain; loose, nonsticky and nonplastic; few 
fine roots; many coarse interstitial pores; 70 percent 
pebbles; strongly effervescent; moderately alkaline. 


In some areas 10 to 15 percent of the surface is 
covered with rock fragments. The content of rock 
fragments in the control section ranges from 35 to 70 
percent. 

The A and C horizons have hue of 7.5YR or 10YR, 
value of 5 to 7 when dry and 4 or 5 when moist, and 
chroma of 3 or 4 when dry or moist. The C horizon is 
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very gravelly coarse sand, very gravelly sand, or 
extremely gravelly coarse sand. 


Casa Grande Series 


The Casa Grande series consists of deep, well 
drained, saline-sodic soils on relict basin floors. These 
soils formed in stream alluvium derived from granite, 
rhyolite, andesite, quartzite, and some limestone and 
basalt. Slope is 0 to 1 percent. Elevation ts 1,140 to 
2,000 feet. The average annual precipitation is about 6 
to 8 inches, the average annual air temperature is 68 to 
72 degrees F, and the average frost-free season is 240 
to 325 days. 

These soils are fine-loamy, mixed, hyperthermic 
Typic Natrargids. 

Typical pedon of Casa Grande fine sandy loam; 
about 1,800 feet south and 490 feet east of the center 
of sec. 11,T.6S.,R.6€. 


Ap—0 to 13 inches; light brown (7.5YR 6/4) fine sandy 
loam, reddish brown (5YR 4/4) moist; massive; 
hard, friable, slightly sticky and slightly plastic; 
common fine roots; many fine tubular pores; 
strongly effervescent; moderately alkaline; abrupt 
wavy boundary. 

Btkni—13 to 23 inches; reddish brown (5YR 5/4) sandy 
clay loam, yellowish red (5YR 4/6) moist; moderate 
medium prismatic structure parting to moderate 
medium subangular blocky; hard, firm, slightly sticky 
and slightly plastic; common fine roots; common 
thin clay films on faces of peds; many fine tubular 
pores; common fine soft lime masses; few fine 
white salt crystals; strongly effervescent; strongly 
alkaline; clear wavy boundary. 

Btkn2—23 to 28 inches; reddish brown (5YR 5/4) sandy 
clay loam, reddish brown (5YR 4/4) moist; weak 
medium subangular blocky; hard, firm, slightly sticky 
and slightly plastic; common fine roots; common 
thin clay films on faces of peds; many fine tubular 
pores; common fine soft lime masses; few fine 
white salt crystals; strongly effervescent; strongly 
alkaline; clear wavy boundary. 

Btkn3—28 to 49 inches; pinkish gray (7.5YR 7/2) sandy 
clay loam, light brown (7.5YR 6/4) moist; massive; 
slightly hard, friable, slightly sticky and slightly 
plastic; few fine tubular pores; few thin patchy clay 
films; violently effervescent; common medium soft 
lime masses; strongly alkaline; clear wavy 
boundary. 

2Bkn—49 to 60 inches; pinkish gray (7.5YR 7/2) sandy 
clay loam, pinkish gray (7.5YR 7/2) moist; massive; 
hard, friable, sticky and plastic; few fine tubular 
pores; violently effervescent; common medium soft 
lime masses; strongly alkaline. 
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The depth to the natric horizon and secondary lime 
ranges from 4 to 18 inches. The profile commonly is 
moderately saline, but some pedons are only slightly 
saline and have an electrical conductivity that ranges 
from 4 to 26 millimhos per centimeter but is dominantly 
8 to 16. The sodium adsorption ratio is 15 to 200 or 
more. 

The A horizon has hue of 7.5YR or 10YR, value of 6 
or 7 when dry and 3 or 4 when moist, and chroma of 3 
or 4 when dry or moist. It is 8 to 17 inches thick in 
cultivated areas and 2 to 6 inches thick in desert areas. 
Texture is fine sandy loam or clay loam. Reaction is 
strongly alkaline or very strongly alkaline. 

An E horizon is present in some pedons and ranges 
from 1 inch to 3 inches in thickness. It has hue of 10YR 
or 7.5YR, value of 6 or 7 when dry and 5 or 6 when 
moist, and chroma of 3 or 4 when dry or moist. 

The Bt horizon has hue of 5YR or 7.5YR, value of 5 
or 6 when dry and 3 to § when moist, and chroma of 4 
to 8 when dry or moist. It is loam, sandy clay loam, or 
clay loam and has 18 to 35 percent clay. Reaction is 
strongly alkaline or very strongly alkaline. 

The Bkn horizon has hue of 5YR to 10YR, value of 5 
to 8 when dry and 4 to 6 when moist, and chroma of 2 
to 8 when dry or moist. Texture is sandy loam, sandy 
clay loam, loam, or clay loam. Salt crystals are 
apparent in most places but are absent in some 
pedons. The calcium carbonate equivalent ranges from 
15 to 25 percent, but it is slightly less in some pedons. 
Depth to the calcic horizon ranges fram 20 to 40 inches 
or more. Reaction is strongly alkaline or very strongly 
alkaline. 


Cashion Series 


The Cashion series consists of deep, well drained 
soils on flood plains. These soils formed in mixed, fine 
textured stream alluvium underlain by medium textured 
and moderately coarse textured stream alluvium derived 
from rhyolite, andesite, quartzite, and some limestone 
and basalt. Slope is 0 to 1 percent. Elevation is 1,140 to 
2,000 feet. The average annual precipitation is about 6 
to 8 inches, the average annual air temperature is 68 to 
72 degrees F, and the average frost-free season is 240 
to 325 days. 

These soils are clayey over loamy, mixed 
(calcareous), hyperthermic Typic Torrifluvents. 

Typical pedon of Cashion clay; about 1,200 feet east 
and 1,340 feet south of the northwest corner of sec. 14, 
T.10S8.,R.9E. 


Ap—O to 12 inches; grayish brown (10YR 5/2) clay, 
dark brown (7.5YR 3/2) moist; weak medium 
subangular blocky structure; very hard, firm, sticky 
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and very plastic; common fine roots; common fine 
tubular pores; strongly effervescent; moderately 
alkaline; abrupt wavy boundary. 

A—12 to 22 inches; grayish brown (10YR 5/2) clay, 
dark brown (7.5YR 3/2) moist; weak medium 
subangular blocky structure; very hard, firm, sticky 
and very plastic; common fine roots; common fine 
tubular pores; strongly effervescent; moderately 
alkaline; clear wavy boundary. 

C1—22 to 34 inches; grayish brown (10YR 5/2) 
stratified clay, dark brown (10YR 3/3) moist; 
massive; very hard, firm, sticky and very plastic; 
thin strata of coarser textured material; common 
fine roots; common fine tubular pores; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

2C2—34 to 60 inches; light brownish gray (10YR 6/2) 
stratified silt loam, dark brown (7.5YR 4/4) moist; 
massive; slightly hard, friable, slightly sticky and 
slightly plastic; thin strata of finer and coarser 
textured material; few fine roots; very few fine 
tubular pores; strongly effervescent; moderately 
alkaline. 


The profile has more than 1 percent organic matter to 
a depth of 22 to 30 inches or more. Depth to the 2C 
horizon ranges from 24 to 38 inches. A buried B horizon 
is present between depths of 40 and 60 inches in some 
pedons. 

The A and C horizons have hue of 7.5YR or 10YR, 
value of 4 or 5 when dry and 2 or 3 when moist, and 
chroma of 2 or 3 when dry or moist. Texture is clay or 
silty clay. Clay content is 40 to 60 percent. 

The 2C horizon has hue of 10YR or 7.5YR, value of 
6 when dry and 4 or 5 when moist, and chroma of 2 to 
4 when dry or moist. Texture is loam, silt loam, very fine 
sandy loam, or fine sandy loam with thin strata of finer 
and coarser textured soil material. Lime accumulations 
and mica flakes are present in this horizon in some 
pedons. 


Cellar Series 


The Cellar series consists of very shallow and 
shallow, somewhat excessively drained soils on 
hillslopes and mountain slopes. These soils formed in 
slope alluvium derived from granite, gneiss, and similar 
rock. Slope is 5 to 60 percent. Elevation is 2,000 to 
4,500 feet. The average annual precipitation is about 8 
to 12 inches, the average annual air temperature is 62 
to 70 degrees F, and the average frost-free season is 
180 to 240 days. 

These soils are loamy-skeletal, mixed, nonacid, 
thermic Lithic Torriorthents. 
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Typical pedon of Cellar very gravelly sandy loam, in 
an area of Cellar-Rock outcrop complex, 5 to 60 
percent slopes; about 1,584 feet south and 792 feet 
east of the northwest corner of sec. 35, T.8S.,R.9 E. 


A—0 to 1 inch; yellowish brown (10YR 5/4) very 
gravelly sandy loam, dark yellowish brown (10YR 
4/4) moist; weak fine subangular blocky structure; 
slightly hard, friable, slightly sticky and nonplastic; 
many fine roots; common fine tubular pores; 
noneffervescent; neutral; abrupt irregular boundary. 

Bw—1 to 5 inches; yellowish brown (10YR 5/6) very 
gravelly sandy loam, dark yellowish brown (10YR 
4/4) moist; weak fine subangular blocky structure; 
slightly hard, friable, slightly sticky and nonpiastic; 
many fine roots; common fine tubular pores; 
noneffervescent; neutral; abrupt wavy boundary. 

Cr—5 to 8 inches; weathered granite; common 
yellowish red (5YR 4/6) clay stains on angular 
pebbles; few fine and medium roots; clear wavy 
boundary. 

2R—8 inches; granite stained with few thin yellowish 
red (5YR 4/6) clay films along fractures. 


Depth to rock ranges from 4 to 20 inches. The profile 
is 35 to 60 percent fine angular pebbles and averages 
more than 50 percent rock fragments. 

The A horizon has hue of 7.5YR or 10YR, value of 5 
or 6 when dry and 3 or 4 when moist, and chroma of 3 
or 4 when dry or moist. Reaction is neutral to 
moderately alkaline. 

The Bw horizon has hue of 7.5YR or 10YR, value of 
4 to 6 when dry and 3 or 4 when moist, and chroma of 
4 to 6 when dry or moist. Texture is very gravelly sandy 
loam or very gravelly loam. Reaction is neutral to 
moderately alkaline. 


Cherioni Series 


The Cherioni series consists of very shallow and 
shallow, somewhat excessively drained soils on 
hillslopes and mountain slopes. These soils formed in 
slope alluvium derived dominantly from basalt. Slope is 
5 to 60 percent. Elevation is 1,200 to 2,000 feet. The 
average annual precipitation is about 6 to 8 inches, the 
average annual air temperature is 68 to 72 degrees F, 
and the average frost-free season is 240 to 325 days. 

These soils are loamy-skeletal, mixed, hyperthermic, 
shallow Typic Durorthids. 

Typical pedon of Cherioni very cobbly very fine 
sandy loam, in an area of Cherioni-Rock outcrop 
complex, 5 to 60 percent slopes; about 1,000 feet east 
and 1,200 feet north of the southwest corner of sec. 5, 
T.75.,R.2E. 
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A—O0 to 1 inch; light brown (7.5YR 6/4) very cobbly very 
fine sandy loam, brown (7.5YR 4/4) moist; weak 
thin platy structure; slightly hard, very friable, 
slightly sticky and slightly plastic; many very fine 
roots; many fine interstitial pores; about 45 percent 
partially lime-coated basalt cobbles and pan 
fragments; slightly effervescent; moderately alkaline; 
abrupt wavy boundary. 

Bk1—1 to 6 inches; brown (7.5YR 5/4) very gravelly 
very fine sandy loam, dark brown (7.5YR 4/4) moist; 
massive; slightly hard, very friable, slightly sticky 
and slightly plastic; common fine roots; many fine 
interstitial pores; about 55 percent basalt pebbles, 
cobbles, and fan fragments; few fine lime 
accumulations in root channels; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

Bk2—6 to 8 inches; light brown (7.5YR 6/4) very 
gravelly very fine sandy loam, brown (7.5YR 4/4) 
moist; massive; slightly hard, very friable, slightly 
sticky and slightly plastic; many very fine roots; 
many fine interstitial pores; about 60 percent lime- 
coated basalt pebbles, cobbles, and pan fragments; 
few fine lime accumulations in root channels; 
strongly effervescent; moderately alkaline; abrupt 
wavy boundary. 

2Bkqm—8 to 10 inches; lime- and silica-cemented 
duripan with a thin laminar surface; abrupt wavy 
boundary. 

3R—10 to 12 inches; basalt; thin coating of lime on 
surface and in fractures. 


About 40 to 50 percent of the surface is covered with 
cobbles, and 20 to 30 percent is covered with pan 
fragments and pebbles. Depth to the duripan is 5 to 20 
inches. Depth to rock is 6 to 20 inches. The content of 
rock fragments in the contro! section ranges from 45 to 
75 percent, but commonly it is about 60 percent. 

The A horizon has hue of 7.5YR or 10YA, value of 6 
to 8 when dry and 3 to 5 when moist, and chroma of 4 
to 6 when dry or moist. 

The B horizon has hue of 7.5YR or 10YR, value of 5 
to 7 when dry and 4 or 5 when moist, and chroma of 4 
to 6 when dry or moist. 


Cipriano Series 


The Cipriano series consists of very shallow and 
shallow, somewhat excessively drained soils on fan 
terraces. These soils formed in gravelly or cobbly fan 
alluvium derived from basalt, andesite, and some 
limestone and schist. Slope is 1 to 8 percent. Elevation 
is 1,140 to 2,000 feet. The average annual precipitation 
is about 6 ta 8 inches, the average annual air 
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temperature is 68 to 72 degrees F, and the average 
frost-free season is 240 to 325 days. 

These soils are loamy-skeletal, mixed, hyperthermic, 
shallow Typic Durorthids. 

Typical pedon of Cipriano cobbly loam, 1 to 8 percent 
slopes; about 1,500 feet south and 1,700 feet west of 
the northeast corner of sec. 8, T.7S., R.3 E. 


A1—0 to 2 inches; brown (7.5YR 5/4) cobbly loam, 
brown (7.5YR 4/4) moist; weak thin platy structure; 
soft, very friable, slightly sticky and slightly plastic; 
few very fine roots; few fine vesicular pores; 20 
percent of surface covered with cobbles; 15 percent 
pebbles in profile; slightly effervescent; moderately 
alkaline; abrupt wavy boundary. 

Bw—2 to 9 inches; light brown (7.5YR 6/4) very gravelly 
loam, dark brown (7.5YR 4/4) moist; massive; 
slightly hard, very friable, slightly sticky and slightly 
plastic; few very fine roots; few very fine tubular 
pores; 40 percent pebbles and pan fragments; 
violently effervescent; moderately alkaline; abrupt 
wavy boundary. 

2Bkqm—9 to 23 inches; indurated duripan. 


Depth to the duripan commonly ranges from 8 to 20 
inches. Thickness of the duripan ranges from 1 foot to 5 
feet or more. In some pedons it is composed of a series 
of individual layers. 

The A horizon has hue of 7.5YR or 10YR, value of 5 
or 6 when dry and 3 or 4 when moist, and chroma of 3 
or 4 when dry or moist. 

The Bw horizon has hue of 7.5YR or 10YR, value of 
6 or 7 when dry and 4 or 5 when moist, and chroma of 
2 to 4 when dry or moist. Texture is very cobbly loam, 
very gravelly loam, very gravelly very fine sandy loam, 
or very gravelly sandy loam. 


Contine Series 


The Contine series consists of deep, well drained 
soils on fan terraces and relict basin floors. These soils 
formed in fine textured fan alluvium derived from acid 
and basic igneous rock. Slope is 0 to 1 percent. 
Elevation is 1,140 to 2,000 feet. The average annual 
precipitation is about 6 to 8 inches, the average annual 
air temperature is 68 to 72 degrees F, and the average 
frost-free season is 240 to 325 days. 

These soils are fine, mixed, hyperthermic Typic 
Haplargids. 

Typical pedon of Contine clay; about 1,140 feet north 
and 525 feet west of the southeast corner of sec. 8, T. 
10S8.,R.7E. 


Api—o0 to 8 inches; strong brown (7.5YR 5/6) clay, 
yellowish red (SYR 4/6) moist; massive; hard, firm, 
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sticky and plastic; many very fine roots; few fine 
tubular pores; slightly effervescent; moderately 
alkaline; clear smooth boundary. 

Ap2—8 to 12 inches; strong brown (7.5YR 5/6) clay, 
yellowish red (SYR 5/6) moist; massive; hard, firm, 
sticky and plastic; common fine roots; few fine 
tubular pores; slightly effervescent; moderately 
alkaline; abrupt smooth boundary. 

Bti—12 to 16 inches; yellowish red (5YR 4/6) clay, 
reddish brown (5YR 4/4) moist; weak medium 
subangular blocky structure; hard, friable, sticky and 
plastic; common fine roots; few fine tubular pores; 
few thin clay films on faces of peds; slightly 
effervescent; moderately alkaline; abrupt wavy 
boundary. 

Bt2—16 to 26 inches; yellowish red (5YR 5/6) clay, 
yellowish red (5YR 4/6) moist; moderate coarse 
prismatic structure parting to moderate medium 
subangular blocky; hard, friable, sticky and plastic: 
common very fine roots; few very fine tubular pores; 
many moderately thick clay films on faces of peds; 
slightly effervescent; moderately alkaline; clear 
wavy boundary. 

Btk1—26 to 35 inches; yellowish red (5YR 5/6) clay, 
yellowish red (SYR 4/6) moist; moderate coarse 
prismatic structure parting to moderate medium 
subangular blocky; hard, friable, sticky and plastic; 
few very fine roots; few very fine tubular pores; 
many moderately thick clay films on faces of peds; 
common soft lime masses; violently effervescent; 
moderately alkaline; clear wavy boundary. 

Btk2—35 to 51 inches; light brown (7.5YR 6/4) clay, 
strong brown (7.5YR 5/6) moist; moderate medium 
prismatic structure parting to moderate medium 
subangular blocky; hard, friable, sticky and plastic; 
few very fine roots; few very fine tubular pores; 
common moderately thick clay films on faces of 
peds; common soft lime masses; violently 
effervescent; moderately alkaline; clear wavy 
boundary. 

Btk3—51 to 60 inches; light brown (7.5YR 6/4) clay 
loam, strong brown (7.5YR 5/6) moist; weak 
medium prismatic structure parting to moderate 
medium subangular blocky; hard, friable, sticky and 
plastic; few very fine tubular pores; common thin 
clay films on faces of peds; few fine soft lime 
masses; violently effervescent; strongly alkaline. 


The contro! section is 0 to 10 percent rock fragments. 
The content of calcium carbonate is 15 to 25 percent in 
the lower part. The A horizon has hue of 7.5YR or 5YR, 
value of 4 to 6 when dry and 3 or 4 when moist, and 
chroma of 4 to 6 when dry or moist. The A horizon is 
clay or clay loam. The B horizon has hue of 5YR or 
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7.5YR, value of 4 to 6 when dry and 3 to 5 when moist, 
and chroma of 4 to 6 when dry or moist. The B horizon 

is clay, clay loam, or sandy clay. The sodium adsorption 
ratio is 4 to 10 in the lower part. A C horizon is present 

in some pedons at a depth of 40 to 60 inches. It is clay 

loam or loam. 


Coolidge Series 


The Coolidge series consists of deep, somewhat 
excessively drained soils on fan terraces and stream 
terraces. These soils formed in fan and stream alluvium 
derived from granite, schist, andesite, rhyolite, and 
some basalt. Slope is 0 to 1 percent. Elevation is 1,140 
to 2,000 feet. The average annual precipitation is about 
6 to 8 inches, the average annual air temperature is 68 
to 72 degrees F, and the average frost-free season is 
240 to 325 days. 

These soils are coarse-loamy, mixed, hyperthermic 
Typic Calciorthids. 

Typical pedon of Coolidge sandy loam; about 1,540 
feet east and 100 feet north of the center of sec. 22, T. 
5S.,R.5€. 


A—0 to 7 inches; light brown (7.5YR 6/4) sandy loam, 
strong brown (7.5YR 5/6) moist; massive; slightly 
hard, very friable, nonsticky and nonplastic; 
common fine roots; common fine tubular pores; 5 
percent pebbles; strongly effervescent; moderately 
alkaline; abrupt wavy boundary. 

Bw—7 to 19 inches; brown (7.5YR 6/4) sandy loam, 
strong brown (7.5YR 5/6) maist; massive; slightly 
hard, very friable, slightly sticky and nonplastic; 
common fine raots; common fine tubular pores; 5 
percent pebbles; strongly effervescent; moderately 
alkaline; abrupt wavy boundary. 

Bki—19 to 25 inches; light brown (7.5YR 6/4) sandy 
loam, reddish yellow (7.5YR 6/6) moist; massive; 
slightly hard, very friable, slightly sticky and slightly 
plastic; common fine roots; common fine tubular 
pores; 5 percent partially lime-coated pebbles; few 
fine lime accumulations and few soft lime masses; 
violently effervescent; moderately alkaline; clear 
wavy boundary. 

Bk2—25 to 34 inches; pink (7.5YR 7/4) sandy loam, 
light brown (7.5YR 6/4) moist; massive; weakly 
cemented; very hard, very friable, slightly sticky and 
slightly plastic; few fine roots; few fine tubular 
pores; 10 percent lime-coated pebbles; many large 
soft lime masses; violently effervescent; moderately 
alkaline; abrupt wavy boundary. 

Bk3—34 to 44 inches; pinkish white (7.5YR 8/2) sandy 
loam, light brown (7.5YR 6/4) moist; massive; 
weakly cemented; very hard, very friable, slightly 
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sticky and slightly plastic; few fine roots; few fine 
tubular pores; 10 percent lime-coated pebbles; 
many large soft lime masses; violently effervescent; 
moderately alkaline; abrupt wavy boundary. 

Bk4—44 to 60 inches; light brown (7.5YR 6/4) sandy 
clay loam, brown (7.5YR 5/4) moist; massive; hard, 
very friable, slightly sticky and slightly plastic; few 
fine roots; few fine tubular pores; 10 percent lime- 
coated pebbles; common medium soft lime masses, 
violently effervescent; moderately alkaline. 


Depth to the layer of calcium carbonate accumulation 
ranges from 14 to 30 inches. The content of rock 
fragments in the control section is as much as 15 
percent. The calcium carbonate equivalent is 10 to 20 
percent. The sodium adsorption ratio is as much as 40 
or more. The electrical conductivity is as much as 8 
millimhos per centimeter, especially in the lower 
horizons. 

The A horizon has hue of 7.5YR or 10YR, value of 5 
to 7 when dry and 3 to 6 when moist, and chroma of 2 
to 6 when dry or moist. 

The B horizon has hue of 7.5YR or 10YR, value of 5 
to 8 when dry and 3 to 6 when moist, and chroma of 2 
to 6 when dry or moist. Texture of the B horizon 
dominantly is sandy loam or fine sandy loam. Coarser 
or finer textured soil material is below a depth of 40 
inches in some pedons. 


Cuerda Series 


The Cuerda series consists of deep, well drained 
soils on alluvial fans. These soils formed in mixed fan 
alluvium derived from acid and basic igneous rock. 
Slope is 0 to 1 percent. Elevation is 1,140 to 2,000 feet. 
The average annual precipitation is about 6 to 8 inches, 
the average annual air temperature is 68 to 72 degrees 
F, and the average frost-free season is 240 to 325 
days. 

These soils are coarse-loamy, mixed, hyperthermic 
Fluventic Camborthids. 

Typical pedon of Cuerda fine sandy loam; about 
1,950 feet east and 200 feet south of the northwest 
corner of sec. 11, 7.5S.,R.2E. 


Ap—0 to 9 inches; pale brown (10YR 6/3) fine sandy 
loam, brown (7.5YR 5/4) moist; weak medium 
subangular blocky structure; slightly hard, very 
friable, slightly sticky and slightly plastic; many fine 
roots; common medium interstitial pores; slightly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

Bw1—9 to 16 inches; pale brown (10YR 6/3) very fine 
sandy loam, brown (7.5YR 5/4) moist; weak fine 
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subangular blocky structure; slightly hard, very 
friable, slightly sticky and slightly plastic; common 
fine roots; common fine interstitial pores; slightly 
effervescent; moderately alkaline; clear wavy 
boundary. 

Bw2—16 to 30 inches; light brown (7.5YR 6/4) very fine 
sandy loam, brown (7.5YR 5/4) moist; weak 
medium subangular blocky structure; slightly hard, 
very friable, slightly sticky and slightly plastic; few 
fine roots; few fine interstitial pores; slightly 
effervescent; moderately alkaline; clear wavy 
boundary. 

Bk—30 to 60 inches; light brown (7.5YR 6/4) thinly 
stratified loam, brown (7.5YR 4/4) moist; massive; 
slightly hard, firm, slightly sticky and slightly plastic; 
few very fine roots; common lime accumulations in 
pores and root channels; common fine interstitial 
pores: strongly effervescent; moderately alkaline. 


The A horizon has hue of 7.5YR or 10YR, value of 5 
or 6 when dry and 4 or 5 when moist, and chroma of 3 
to 6 when dry or moist. 

The Bw horizon has hue of 7.5YR or 10YR, value of 
6 or 7 when dry and 4 to 6 when moist, and chroma of 
4 when dry or moist. Texture is very fine sandy loam or 
loam. Some pedons have thin strata of finer or coarser 
textured soil material. 

The Bk horizon has hue of 7.5YR or 10YR, value of 
6 or 7 when dry and 4 to 6 when moist, and chroma of 
4 when dry or moist. Texture is very fine sandy loam or 
loam. 


Dateland Series 


The Dateland series consists of deep, well drained 
soils on fan terraces, stream terraces, and relict basin 
floors. These soils formed in fan and stream alluvium 
derived from acid and basic igneous rock. Slope is 0 to 
1 percent. Elevation is 1,140 to 2,000 feet. The average 
annual precipitation is about 6 to 8 inches, the average 
annual air temperature is 68 to 72 degrees F, and the 
average frost-free season is 240 to 325 days. 

These soils are coarse-loamy, mixed, hyperthermic 
Typic Camborthids. 

Typical pedon of Dateland fine sandy loam; about 
300 feet west and 25 feet north of the southeast corner 
of sec. 33,T.5S.,R.2E. 


A—O to 2 inches; light yellowish brown (10YR 6/4) fine 
sandy loam, dark yellowish brown (10YR 4/4) moist; 
moderate medium platy structure; soft, very friable, 
slightly sticky; few fine roots; few fine tubular pores; 


Soil Survey 


mildly alkaline; abrupt smooth boundary. 

Bw1—2 to 11 inches; light yellowish brown (10YR 6/4) 
fine sandy loam, dark yellowish brown (10YR 4/4) 
moist; weak coarse subangular blocky structure; 
soft, very friable, slightly sticky and slightly plastic; 
common fine roots; few fine tubular pores; slightly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

Bwe—11 to 15 inches; strong brown (7.5YR 5/6) fine 
sandy loam, dark brown (7.5YR 4/4) moist; weak 
medium subangular blocky structure; soft, very 
friable, slightly sticky and slightly plastic; common 
fine roots; few fine tubular pores; strongly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

Bki—15 to 27 inches; strong brown (7.5YR 5/6) very 
fine sandy loam, brown (7.5YR 4/4) moist; weak 
coarse subangular blocky structure; soft, very 
friable, slightly sticky and slightly plastic; few fine 
roots; few fine tubular pores; few pebbles; lime 
accumulations in root channels and on the 
underside of pebbles; strongly effervescent; 
moderately alkaline; clear smooth boundary. 

Bk2—27 to 40 inches; strong brown (7.5YR 5/6) very 
fine sandy loam, brown (7.5YR 5/4) moist; weak 
fine prismatic structure parting to weak fine 
subangular blocky; soft, very friable, slightly sticky 
and slightly plastic; few fine roots; few fine tubular 
pores; few fine pebbles; lime accumulations in root 
channels and on the underside of pebbles; strongly 
effervescent; moderately alkaline; clear smooth 
boundary. 

C—40 to 60 inches; strong brown (7.5YR 5/6) sandy 
loam, brown (7.5YR 4/4) moist; massive; soft, very 
friable, slightly sticky; few fine roots; few fine tubular 
pores; strongly effervescent; moderately alkaline. 


The control section is as much as 30 percent rock 
fragments. The profile ranges from mildly alkaline to 
strongly alkaline throughout. The sodium adsorption 
ratio and the electrical conductivity in the saline phase 
are 4 to 16 or more. 

The A horizon has hue of 7.5YR or 10YR, value of 5 
to 7 when dry and 3 to 5 when moist, and chroma of 4 
to 6 when dry or moist. 

The Bw horizon has hue of 7.5YR or 10YR, value of 
5 to 7 when dry and 4 to 6 when moist, and chroma of 
4 to 6 when dry or moist. 

The Bk horizon has hue of 7.5YR or 10YR, value of 
5 to 7 when dry and 4 to 6 when moist, and chroma of 
3 to 6 when dry or moist. It is very fine sandy loam, fine 
sandy loam, or loam. 
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Denure Series 


The Denure series consists of deep, somewhat 
excessively drained soils on fan terraces and stream 
terraces. These soils formed in fan and stream alluvium 
derived from granite, rhyolite, quartzite, and andesite. 
Slope is 0 to 8 percent. Elevation is 1,140 to 2,000 feet. 
The average annual precipitation is about 6 to 8 inches, 
the average annual air temperature is 68 to 72 degrees 
F, and the average frost-free season is 240 to 325 
days. 

These soils are coarse-loamy, mixed, hyperthermic 
Typic Camborthids. 

Typical pedon of Denure sandy loam, 1 to 3 percent 
slopes; about 200 feet south and 300 feet west of the 
northeast corner of sec. 36, T.5 S., R. 6 E. 


A—O to 2 inches; light brown (10YR 6/4) sandy loam, 
dark brown (7.5YR 4/4) moist; weak medium platy 
structure; slightly hard, very friable, nonsticky and 
nonplastic; common fine roots; few fine tubular 
pores; slightly effervescent; moderately alkaline; 
abrupt wavy boundary. 

Bw—2 to 19 inches; light brown (7.5YR 6/4) sandy 
loam, dark brown (7.5YR 4/4) moist; weak medium 
subangular blocky structure; slightly hard, very 
friable, nonsticky and nonplastic; common fine 
roots; few fine tubular pores; slightly effervescent; 
moderately alkaline; gradual wavy boundary. 

Bk—19 to 39 inches; light brown (7.5YR 6/4) sandy 
loam, dark brown (7.5YR 4/4) moist; weak medium 
subangular blocky structure; slightly hard, very 
friable, nonsticky and nonplastic; common fine 
roots; few fine tubular pores; few fine secondary 
lime accumulations; strongly effervescent; 
moderately alkaline; clear wavy boundary. 

Bk2—39 to 54 inches; light brown (7.5YR 6/4) fine 
sandy loam, dark brown (7.5YR 4/4) moist; weak 
medium subangular blocky structure; slightly hard, 
very friable, nonsticky and nonplastic; few fine 
tubular pores; common fine secondary lime 
accumulations; strongly effervescent; moderately 
alkaline; clear wavy boundary. 

2Btic—54 to 60 inches; reddish brown (5YR 5/4) sandy 
clay loam, reddish brown (5YR 4/4) moist; weak fine 
subangular blocky structure; hard, friable, slightly 
sticky and slightly plastic; few fine tubular pores; 
few fine soft lime masses; violently effervescent; 
moderately alkaline. 


The profile is as much as 35 percent rock fragments. 
The buried Bt horizon is not within a depth of 60 inches 
in all pedons. 


65 


The A horizon has hue of 7.5YR or 10YR, value of 5 
to 7 when dry and 4 or 5 when moist, and chroma of 4 
to 6 when dry or moist. Texture is sandy loam, very 
gravelly sandy loam, fine sandy loam, or clay loam. 

The B horizon has hue of 7.5YR or 10YR, value of 4 
to 6 when dry and 4 or 5 when moist, and chroma of 3 
to 6 when dry or moist. Texture is sandy loam, fine 
sandy loam, or gravelly sandy loam. 


Gadsden Series 


The Gadsden series consists of deep, well drained 
soils on flood plains. These soils formed in fine textured 
stream alluvium derived from granite, schist, rhyolite, 
quartzite, andesite, and some limestone and basalt. 
Slope is 0 to 1 percent. Elevation is 1,140 to 2,000 feet. 
The average annual precipitation is about 6 to 8 inches, 
the average annual air temperature is 68 to 72 degrees 
F, and the average frost-free season is 240 to 325 
days. 

These soils are fine, montmorillonitic (calcareous), 
hyperthermic Vertic Torrifluvents. 

Typical pedon of Gadsden clay; about 800 feet west 
and 50 feet south of the northwest corner of sec. 6, T. 
10S.,R.7E. 


Ap—0 to 13 inches; brown (10YR 5/3) clay, dark brown 
(10YR 3/3) moist; massive; hard, firm, sticky and 
plastic; common fine roots; common fine tubular 
pores; strongly effervescent; moderately alkaline; 
clear smooth boundary. 

C—13 to 25 inches; brown (10YR 5/3) clay, dark brown 
(10YR 3/3) moist; massive; very hard, firm, very 
sticky and very plastic; common very fine roots; few 
fine tubular pores; few pressure faces in cracks at a 
depth of 20 to 24 inches; cracks 0.5 inch wide or 
more observed to a depth of 24 inches; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

C2—25 to 42 inches; brown (10YR 4/3) clay, dark 
brown (10YR 3/3) moist; massive; very hard, firm, 
very sticky and very plastic; common very fine 
roots; many fine tubular pores; few very fine soft 
lime masses; strongly effervescent; moderately 
alkaline; clear wavy boundary. 

C3—42 to 60 inches; brown (10YR 5/3) silty clay loam, 
dark brown (10YR 3/3) moist; massive; hard, friable, 
sticky and plastic; few very fine roots; few very fine 
tubular pores; strongly effervescent; moderately 
alkaline. 


When dry the profile has cracks 1 centimeter wide or 
more that extend to a depth of 50 centimeters or more. 
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The profile has thin strata of coarser textured material. 

The A horizon has hue of 10YR or 7.5YR, value of 4 
or 5 when dry and 2 or 3 when moist, and chroma of 2 
or 3 when dry or moist. 

The C horizon has hue of 10YR or 7.5YR, value of 4 
to 6 when dry and 3 or 4 when moist, and chroma of 2 
to 4 when dry or moist. It has many very thin and dense 
layers of clay, silty clay, silty clay loam, or clay loam 
and is more than 35 percent clay. 


Gilman Series 


The Gilman series consists of deep, well drained 
soils on flood plains and alluvial fans. These soils 
formed in stream alluvium derived from granite, schist, 
rhyolite, quartzite, andesite, and some limestone and 
basalt. Slope is 0 to 1 percent. Elevation is 1,140 to 
2,000 feet. The average annual precipitation is about 6 
to 8 inches, the average annual air temperature is 68 to 
72 degrees F, and the average frost-free season is 240 
to 325 days. 

These soils are coarse-loamy, mixed (calcareous), 
hyperthermic Typic Torrifluvents. 

Typical pedon of Gilman fine sandy loam; about 
2,200 feet west and 375 feet south of the northeast 
corer of sec. 22, T.8S.,R.6E. 


Ap—0 to 14 inches; light yellowish brown (10YR 6/4} 
fine sandy loam, brown (7.5YR 4/4) moist; massive; 
slightly hard, very friable, slightly sticky and 
nonplastic: common very fine roots; common fine 
tubular pores; strongly effervescent; moderately 
alkaline; abrupt smooth boundary. 

C1—14 to 41 inches; pale brown (10YR 6/3) very fine 
sandy loam, brown (10YR 4/3) moist; massive; 
slightly hard, friable, slightly sticky and nonplastic; 
thin strata of sandy loam, loam, and silt loam; 
common very fine roots; common very fine tubular 
pores; strongly effervescent; strongly alkaline; 
gradual wavy boundary. 

C2—41 to 60 inches; pale brown (10YR 6/3) sandy 
loam, dark yellowish brown (10YR 4/4) moist; 
massive; loose, nonsticky and nonplastic; thin strata 
of loam, silt loam, and very fine sandy loam; few 
very fine roots; few interstitial pores; strongly 
effervescent; strongly alkaline. 


The profile has thin strata of finer or coarser textured 
material. Reaction is moderately alkaline or strongly 
alkaline. 

The A horizon has hue of 10YR or 7.5YR, value of 4 
to 7 when dry and 3 to 5 when moist, and chroma of 2 
to 4 when dry or moist. Texture is clay loam or fine 
sandy loam. 
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The C horizon has hue of 10YR or 7.5YA, value of 4 
to 7 when dry and 3 to 6 when moist, and chroma of 2 
to 4 when dry or moist. Texture of the C horizon is 
sandy loam or very fine sandy loam and averages less 
than 18 percent clay. Some pedons are clay loam 
below a depth of 40 inches. These textures occur as 
many thin layers. 


Giniand Series 


The Ginland series consists of deep, well drained 
soils on flood plains. These soils formed in stream 
alluvium derived from granite, schist, rhyolite, and some 
basic igneous rock. Slope is 0 to 1 percent. Elevation is 
1,140 to 2,000 feet. The average annual precipitation is 
about 6 to 8 inches, the average annual air temperature 
is 68 to 72 degrees F, and the average frost-free 
season is 240 to 325 days. 

These soils are clayey over loamy, montmorillonitic 
(calcareous), hyperthermic Vertic Torrifluvents. 

Typical pedon of Ginland clay; about 1,500 feet south 
and 500 feet east of the northwest corner of sec. 36, T. 
6S.,R.6E. 


Ap—0 to 13 inches; brown (7.5YR 5/4) clay, dark brown 
(7.5YR 4/4) moist; weak medium subangular blocky 
structure; hard, very firm, sticky and very plastic; 
many fine roots; common fine tubular pores; few 
fine lime filaments; strongly effervescent; 
moderately alkaline; abrupt smooth boundary. 

A~—13 to 24 inches; brown (7.5YR 5/4) clay, dark brown 
(7.5YR 4/4) moist; weak fine subangular blocky 
structure; hard, very firm, sticky and very plastic; 
many fine roots; common fine tubular pores; few 
calcium carbonate filaments; strongly effervescent; 
moderately alkaline; abrupt smooth boundary. 

2Btkb1—24 to 35 inches; strong brown (7.5YR 5/6) 
sandy clay loam, dark brown (7.5YR 4/4) moist; 
weak fine subangular blocky structure; slightly hard, 
very friable, slightly sticky and slightly plastic; 
common fine roots; many fine tubular pores; few 
thin clay films on faces of peds; common fine soft 
lime accumulations in root channels; strongly 
effervescent; moderately alkaline; gradual wavy 
boundary. 

2Btk2—-35 to 56 inches; reddish yellow (7.5YR 6/8) 
sandy clay loam, strong brown (7.5YR 4/4) moist; 
weak fine subangular blocky structure; slightly hard, 
very friable, slightly sticky and slightly plastic; 
common fine roots; common fine tubular pores; few 
thin clay bridges; common fine soft lime 
accumulations in root channels; strongly 
effervescent; moderately alkaline; gradual wavy 
boundary. 
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2Btk3—56 to 60 inches; reddish yellow (7.5YR 6/6) 
sandy clay loam, strong brown (7.5YR 4/4) moist; 
weak fine subangular blocky structure; slightly hard, 
very friable, sticky and plastic; few fine roots; 
common fine tubular pores; few thin clay bridges; 
common fine soft lime accumulations in root 
channels; violently effervescent; moderately 
alkaline. 


Depth to the buried Bt horizon commonly is 20 to 30 
inches but ranges from 20 to 39 inches. The profile is 
moderately alkaline or strongly alkaline. The sodium 
adsorption ratio is 2 to 30. The electrical conductivity. is 
0 to 8 millimhos per centimeter. 

The A horizon has hue of 7.5YR or 10YR, value of 4 
or 5 when dry and 3 or 4 when moist, and chroma of 3 
or 4 when dry or moist. 

The buried Bt horizon has hue of 7.5YR or 5YR, 
value of 5 or 6 when dry and 4 or 5 when moist, and 
chroma of 4 to 8 when dry or moist. 


Glenbar Series 


The Glenbar series consists of deep, well drained 
soils on flood plains. These soils formed in stream 
alluvium derived from granite, schist, rhyolite, quartzite, 
and some limestone. Slope 0 to 1 percent. Elevation is 
1,140 to 2,000 feet. The average annual precipitation is 
about 6 to 8 inches, the average annual air temperature 
is 68 to 72 degrees F, and the average frost-free 
season is 240 to 325 days. 

These soils are fine-silty, mixed (calcareous), 
hyperthermic Typic Torrifluvents. 

Typical pedon of Glenbar clay loam; about 1,195 feet 
north and 1,225 feet west of the southeast corner of 
sec. 28, T.9S., R.7E. 


Ap—0O to 13 inches; light yellowish brown (10YR 6/4) 
clay loam, brown (7.5YR 4/4) moist; massive; hard, 
friable, sticky and plastic; common fine roots; 
common fine tubular pores; common thin (0.25 inch 
thick) strata of silt and silt loam; common fine lime 
threads; strongly effervescent; moderately alkaline; 
clear wavy boundary. 

C—13 to 60 inches; light yellowish brown (10YR 6/4) 
stratified silt loam and silty clay loam, brown (7.5YR 
4/4) moist; slightly hard, friable, sticky and slightly 
plastic; common fine roots; common fine tubular 
pores; common fine lime threads; strongly 
effervescent; moderately alkaline. 


The control section commonly is silt loam or silty clay 
loam, but in some places it is loam or clay loam. In 
some areas a buried B horizon is below a depth of 40 
inches. 
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The A and C horizons have hue of 10YR or 7.5YR, 
value of 5 to 7 when dry and 4 or 5 when moist, and 
chroma of 2 to 4 when dry or moist. The C horizon has 
strata of loam, silty clay loam, silt loam, or clay loam 
and averages 18 to 34 percent clay. 


Gunsight Series 


The Gunsight series consists of deep, somewhat 
excessively drained soils on fan terraces. These soils 
formed in very gravelly fan alluvium derived mainly from 
basalt, andesite, schist, and rhyolite. Slope is 1 to 8 
percent. Elevation is 1,140 to 2,000 feet. The average 
annual precipitation is about 6 to 8 inches, the average 
annual air temperature is 68 to 72 degrees F, and the 
average frost-free season is 240 to 325 days. 

These soils are loamy-skeletal, mixed, hyperthermic 
Typic Calciorthids. 

Typical pedon of Gunsight very gravelly fine sandy 
loam, in an area of Gunsight-Pinamt complex, 1 to 8 
percent slopes; about 1,800 feet east and 200 feet 
north of the southwest corner of sec. 7, T.9S., R. 6 E. 


A—0 to 3 inches; light brown (7.5YR 6/4) very gravelly 
fine sandy loam, brown (7.5YR 5/4) moist; weak 
very thin platy structure; slightly hard, very friable, 
slightly sticky and slightly plastic; many fine roots; 
few very fine tubular pores; 45 percent of the 
surface is covered with pebbles; 20 percent pebbles 
in horizon; strongly effervescent; moderately 
alkaline; abrupt smooth boundary. 

Bw—3 to 12 inches; pink (7.5YR 7/4) gravelly loam, 
brown (7.5YR 5/4) moist; massive; slightly hard, 
very friable, slightly plastic; many fine roots; few 
very fine tubular pores; 20 percent pebbles; few 
pebbles partially coated with lime on underside; 
strongly effervescent; moderately alkaline; clear 
wavy boundary. 

Bk1—12 to 22 inches; light brown (7.5YR 6/4) very 
gravelly loam, brown (7.5YR 5/4) moist; massive; 
slightly hard, very friable, slightly sticky and slightly 
plastic; many fine roots; common very fine 
interstitial pores; 45 percent pebbles; many pebbles 
coated with lime on underside; common medium 
soft lime masses; violently effervescent; strongly 
alkaline; gradual wavy boundary. 

Bk2—22 to 34 inches; light brown (7.5YR 6/4) very 
gravelly loam, brown (7.5YR 5/4) moist; massive; 
slightly hard, very friable, sticky and slightly plastic; 
many very fine roots; common very fine interstitial 
pores; 50 percent pebbles; most pebbles coated 
with lime on underside; many medium soft lime 
masses; violently effervescent; moderately alkaline; 
gradual wavy boundary. 
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Bk3—34 to 60 inches; light brown (7.5YR 6/4) very 
gravelly loam, brown (7.5YR 5/4) moist; massive; 
slightly hard, very friable, sticky and slightly plastic; 
few very fine roots; common very fine interstitial 
pores; 50 percent lime-coated pebbies; common 
medium soft lime masses; violently effervescent; 
strongly alkaline. 


The control section is 35 to 80 percent rock 
fragments. The cambic horizon has weak subangular 
blocky structure or is massive. Depth to the calcic 
horizon is 10 to 20 inches. The calcium carbonate 
equivalent of the calcic horizon is 8 to 30 percent. The 
sodium adsorption ratio ranges from 4 to 40. The 
electrical conductivity ranges from 0 to 8 millimhos per 
centimeter. In some areas the calcic horizon is weakly 
cemented. 

The A and B horizons have hue of 7.5YR or 10YR, 
value of 6 or 7 when dry and 4 or 5 when moist, and 
chroma of 3 or 4 when dry or moist. Texture of the B 
horizon is very gravelly sandy loam or very gravelly 
loam. Some pedons have very gravelly loamy sand in 
the lower part, and others have thin horizons that are 
less than 35 percent rock fragments. Reaction of the B 
horizon is moderately alkaline or strongly alkaline. 


La Palma Series 


The La Palma series consists of moderately deep, 
well drained, saline-sodic soils on relict basin floors. 
These soils formed in loamy eolian material and stream 
alluvium derived from granite, schist, rhyolite, quartzite, 
andesite, and some basalt. Slope is 0 to 1 percent. 
Elevation is 1,140 toa 2,000 feet. The average annual 
precipitation is about 6 to 8 inches, the average annual 
air temperature is 68 to 72 degrees F, and the average 
frost-free season is 240 to 325 days. 

These soils are fine-loamy, mixed, hyperthermic 
Petrocalcic Paleargids. 

Typical pedon of La Palma fine sandy loam; about 
700 feet east and 200 feet south of the northwest 
corner of sac. 24,T.75.,R.8€E. 


Ai—0 to 3 inches; pale brown (10YR 6/3) fine sandy 
loam, dark yellowish brown (10YR 4/4) moist; weak 
thin platy structure; soft, very friable, nonsticky and 
nonplastic; common very fine roots; common very 
fine tubular pores; strongly effervescent; moderately 
alkaline; abrupt wavy boundary. 

Btni—3 to 5 inches; pink (7.5YR 7/4) loam, brown 
(7.5YR 5/4) moist; strong coarse subangular blocky 
structure; hard, friable, slightly sticky and slightly 
plastic; common very fine roots; common very fine 
tubular pores; few thick clay films on faces of peds; 


Soil Survey 


violently effervescent; very strongly alkaline; abrupt 
wavy boundary. 

2Btn2—5 to 13 inches; pink (7.5YR 7/4) clay loam, 
brown (7.5YR 5/4} moist; moderate coarse prismatic 
Structure parting to moderate coarse subangular 
blocky; hard, friable, sticky and plastic; common 
very fine roots; common very fine tubular pores; 
common thick clay films on faces of peds and in 
pores; violently effervescent; very strongly alkaline; 
abrupt wavy boundary. 

2Btkn—13 to 18 inches: pinkish gray (7.5YR 7/2) clay 
loam, light brown (7.5YR 6/4) moist; weak medium 
subangular blocky structure; slightly hard, friable, 
sticky and plastic; few very fine roots; few very fine 
tubular pores; few medium clay films on faces of 
peds; few fine lime masses; violently effervescent; 
very strongly alkaline; clear wavy boundary. 

2Bkn—18 to 28 inches; pinkish white (7.5YR 8/2) loam, 
pinkish gray (7.5YR 7/2) moist; massive; very hard, 
friable, sticky and plastic; common fine lime 
masses; violently effervescent; very strongly 
alkaline; clear wavy boundary. 

3Bkm—28 inches; lime-cemented hardpan with thin 
laminar cap about 2 inches thick; indurated. 


Depth to the hardpan ranges from 20 to 40 inches 
but is dominantly 24 to 34 inches. It is moderately 
alkaline or strongly alkaline. The sodium adsorption 
ratio is 4 to 60 or more. The electrical conductivity is 4 
to 16 millimhos per centimeter or more. 

The A horizon has hue of 7.5YR or 10YR, value of 5 
to 7 when dry and 3 to 5 when moist, and chroma of 3 
or 4 when dry or moist. Texture commonly is fine sandy 
loam; however, areas that are deep plowed are loam. 

The Bt horizon has hue of 7.5YR or 10YR, value of 5 
to 7 when dry and 4 to 6 when moist, and chroma of 3 
or 4 when dry or moist. The upper part is loam and clay 
loam, and the lower part is loam, sandy clay loam, or 
clay loam. 

The Bk horizon has hue of 7.5YR or 10YR, value of 
7 or 8 when dry and 6 or 7 when moist, and chroma of 
3 or 4 when dry or moist. Texture is loam or clay loam. 
Reaction is strongly alkaline or very strongly alkaline. 

The Bkm horizon is a lime-cemented hardpan that 
consists of several thin pans (1 inch to 2 inches thick) 
with soil material between them. Reaction is strongly 
alkaline or very strongly alkaline. 


Laveen Series 


The Laveen series consists of deep, weil drained 
soils on fan terraces and stream terraces. These soils 
formed in fan and stream alluvium derived fram granite, 
schist, rhyolite, andesite, and basalt. Slope is 0 to 1 
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percent. Elevation is 1,140 to 2,000 feet. The average 
annual precipitation is about 6 to 8 inches, the average 
annual air temperature is 68 to 72 degrees F, and the 
average frost-free season is 240 to 325 days. 

These soils are coarse-loamy, mixed, hyperthermic 
Typic Calciorthids. 

Typical pedon of Laveen loam; about 800 feet south 
and 250 feet east of the northwest corner of sec. 36, T. 
4S.,R.39E. 


Ap—0 to 15 inches; light brown (7.5YR 6/4) loam, 
brown (7.5YR 4/4) moist; massive; slightly hard, 
very friable, nonsticky and slightly plastic; common 
very fine roots; common fine tubular pores; strongly 
effervescent; moderately alkaline; abrupt wavy 
boundary. 

Bk1—15 to 30 inches; pink (7.5YR 7/4) loam, light 
brown (7.5YR 6/4) moist; weak medium subangular 
blocky structure; slightly hard, very friable, slightly 
sticky and slightly plastic; few very fine roots; few 
very fine tubular pores; violently effervescent; 10 
percent lime nodules and many medium soft lime 
masses; moderately alkaline; gradual wavy 
boundary. 

Bk2—-30 to 42 inches; pinkish gray (7.5YR 7/2) very 
fine sandy loam, light brown (7.5YR 6/4) moist; 
massive; slightly ard, very friable, slightly sticky 
and nonplastic; few very fine roots; common very 
fine tubular pores; violently effervescent; 15 percent 
lime nodules and many medium soft lime masses; 
moderately alkaline; abrupt smooth boundary. 

Bk3—42 to 60 inches; pink (7.5YR 7/4) gravelly fine 
sandy loam, brown (7.5YR 5/4) moist; massive; 
slightly hard, very friable, nonsticky and nonplastic; 
few fine roots; few very fine interstitial pores; 20 
percent pebbles; slightly effervescent; moderately 
alkaline. 


Depth to the calcic horizon ranges from 14 to 30 
inches. The 10- to 40-inch control section is very fine 
sandy foam, loam, or silt loam and is less than 18 
percent clay. The content of calcium carbonate in the 
calcic horizon ranges from 15 to 40 percent, and the 
content of lime nodules or concretions ranges from 5 to 
25 percent. The sodium adsorption ratio ranges from 1 
to 40. The electrical conductivity is as much as 8 
millimhos per centimeter. 

The A horizon has hue of 7.5YR or 10YR, value of 5 
or 6 when dry and 4 or 5 when moist, and chroma of 2 
or 3 when dry or moist. This horizon contains few, if 
any, lime nodules. 

The Bw horizon, which is in areas where the soil has 
not been disturbed or has not been plowed to a depth 
of more than 10 inches, has hue of 7.5YR, 10YR, or 
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5YR, value of 5 to 8 when dry and 4 to 7 when moist, 
and chroma of 2 to 4. 

The Bk horizon has hue of 7.5YR or 10YR, value of 
5 to 8 when dry and 4 to 7 when moist, and chroma of 
2 to 4 when dry or moist. Above a depth of 40 inches it 
is very fine sandy loam, loam, or silt loam that has less 
than 18 percent clay. Below a depth of 40 inches the 
texture ranges from gravelly sandy loam to loam. In 
some areas a Bw horizon is present just below the A 
horizon. 


Marana Series 


The Marana series consists of deep, well drained, 
moderately slowly permeable soils on stream terraces. 
These soils formed in silty stream alluvium derived from 
granite, schist, andesite, and basalt. Slope is 0 to 1 
percent. Elevation is 1,140 to 2,000 feet. The average 
annual precipitation is about 6 to 8 inches, the average 
annual air temperature is 68 to 72 degrees F, and the 
average frost-free season is 240 to 325 days. 

These soils are fine-silty, mixed, hyperthermic Typic 
Camborthids. 

Typical pedon of Marana silty clay loam; about 27 
feet north and 107 feet west of the southeast corner of 
sec. 1,7.10S.,R.8€E. 


A—O0 to 2 inches; yellowish brown (10YR 5/4) silty clay 
loam, dark yellowish brown (10YR 3/4) maist; weak 
very thin platy structure; soft, very friable, sticky and 
plastic; few fine roots; common very fine tubular 
pores; Strongly effervescent; maderately alkaline; 
abrupt smooth boundary. 

Bw1—2 to 8 inches; brown (10YR 5/3) silty clay loam, 
dark brown (10YR 4/3) moist; weak medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; few fine roots; 
common fine vesicular pores; strongly effervescent; 
moderately alkaline; clear wavy boundary. 

Bk2—8 to 23 inches; brown (10YR 5/3) silty clay loam, 
dark brown (10YR 4/3) moist; moderate medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; few fine roots; 
common fine tubular pores; secondary lime 
accumulations in root channels and on root hairs in 
lower part; thin discontinuous very dark brown 
(10YR 2/2) organic stains on some faces of peds; 
strongly effervescent; moderately alkaline; gradual 
wavy boundary. 

C—23 to 60 inches; brown (10YR 5/3) silty clay loam, 
brown (10YR 4/3) moist; massive; slightly hard, 
friable, slightly sticky and plastic; few fine tubular 
pores; few fine roots; strongly effervescent; 
moderately alkaline. 
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The A horizon has hue of 7.5YR or 10YR, value of 5 
or 6 when dry and 3 to 5 when moist, and chroma of 3 
to 6 when dry or moist. Reaction is mildly alkaline or 
moderately alkaline. 

The B horizon has hue of 7.5YR or 10YR, value of 5 
or 6 when dry and 3 to 5 when moist, and chroma of 3 
to 6 when dry or moist. 

The C horizon has hue of 7.5YR or 10YR, value of 5 
to 7 when dry and 4 to 6 when moist, and chroma of 3 
to 6 when dry or moist. 


Mohall Series 


The Mohall series consists of deep, well drained soils 
on fan terraces, stream terraces, and relict basin floors. 
These soils formed in fan alluvium derived from granite, 
schist, rhyolite, and some neutral and basic igneous 
rock and limestone. Slope is 0 to 1 percent. Elevation is 
1,140 to 2,000 feet. The average annual precipitation is 
about 6 to 8 inches, the average annual air temperature 
is 68 to 72 degrees F, and the average frost-free 
season is 240 to 325 days. 

These soils are fine-loamy, mixed, hyperthermic 
Typic Haplargids. 

Typical pedon of Mohall loam; about 100 feet west 


and 100 feet north of the southeast corner of sec. 29, T. 


75S.,R.6E. 


Ap—0 to 16 inches; light brown (7.5YR 6/4) loam, dark 
brown (7.5YR 4/4) moist; massive; soft, very friable, 
slightly sticky and nonplastic; few fine roots; 
common fine tubular pores; strongly effervescent; 
moderately alkaline; abrupt wavy boundary. 

Bt—16 to 24 inches; light reddish brown (5YR 6/4) clay 
loam, dark brown (7.5YR 4/4) moist; weak medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and nonplastic; few medium roots; 
common very fine tubular pores; strongly 
effervescent; moderately alkaline; abrupt wavy 
boundary. 

Btk1—24 to 37 inches; light reddish brown (5YR 6/4) 
clay loam, dark brown (7.5YR 4/4) moist; weak 
medium subangular blocky structure; slightly hard, 
friable, sticky and plastic; few fine roots; common 
fine tubular pores; few thin clay films on faces of 
peds; common fine soft lime masses; violently 
effervescent; moderately alkaline; clear wavy 
boundary. 

Btk2—37 to 43 inches; light reddish brown (SYR 6/4) 
clay loam, dark brown (7.5YR 4/4) moist; weak 
medium subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; few very 
fine roots; few very fine tubular pores; few fine soft 
lime masses; violently effervescent; moderately 
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alkaline; clear wavy boundary. 

Bk—43 to 60 inches; pink (7.5YR 7/4) sandy loam, 
brown (7.5YR 5/4) inoist; massive; loose, very 
friable, nonsticky and nonplastic; common fine 
interstitial pores; few fine soft lime masses; strongly 
effervescent; moderately alkaline. 


The solum is 20 to 50 inches thick or more. Depth to 
a zone of calcium carbonate accumulation ranges from 
12 to 36 inches, and depth to the calcic horizon ranges 
from 20 to 40 inches. The calcium carbonate equivalent 
is 15 to 35 percent in the calcic horizon. The sodium 
adsorption ratio is 4 to 10 at a depth of 40 to 60 inches. 

The A horizon has hue of 7.5YR or 10YR, value of 5 
to 7 when dry and 3 to 5 when moist, and chroma of 2 
to 6 when dry or moist. Texture is sandy loam, loam, or 
clay loam. 

The Bt horizon has hue of 5YR or 7.5YR, value of 5 
or 6 when dry and 3 to 5 when moist, and chroma of 3 
to 6 when dry or moist. It is loam, sandy clay loam, or 
clay loam and is 18 to 35 percent clay. 

The Bk horizon has hue of 7.5YR or 5YR, value of 5 
to 7 when dry and 3 to 5 when moist, and chroma of 2 
to 4 when dry or moist. It is sandy clay loam, loam, clay 
loam, or sandy loam. 


Momoli Series 


The Momoli series consists of deep, somewhat 
excessively drained soils on fan terraces. These soils 
formed in fan alluvium derived from granite, schist, 
rhyolite, andesite, and basalt. Slope is 1 to 8 percent. 
Elevation is 1,140 to 2,000 feet. The average annual 
precipitation is about 6 to 8 inches, the average annual 
air temperature is 68 to 72 degrees F, and the average 
frost-free season is 240 to 325 days. 

These soils are loamy-skeletal, mixed, hyperthermic 
Typic Camborthids. 

Typical pedon of Momaoli very gravelly fine sandy 
loam, in an area of Pinamt-Momoli complex, 1 to 8 
percent slopes; about 800 feet north and 600 feet west 
of the southeast corner of sec. 33, T.6S., R.3 E. 


A—0 to 2 inches; light brown (7.5YR 6/4) very gravelly 
fine sandy loam, brown (7.5YR 4/4) moist; weak 
medium platy structure; slightly hard, very friable; 
few very fine roots; common very fine vesicular 
pores; 50 percent pebbles; slightly effervescent; 
moderately alkaline; abrupt wavy boundary. 

Bw—2 to 26 inches; light brown (7.5YR 6/4) very 
gravelly sandy loam, brown (7.5YR 4/4) moist; 
massive; soft, very friable; many very fine roots; 
many very fine interstitial pores; few fine soft lime 
masses and 50 percent partially lime-coated 
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pebbles in lower part; strongly effervescent; 
moderately alkaline; abrupt wavy boundary. 

Bk1—26 to 34 inches; light brown (7.5YR 5/4) very 
gravelly sandy loam, brown (7.5YR 4/4) moist; 
single grain; loose; few very fine roots; many very 
fine interstitial pores; few fine soft lime masses and 
threads and 60 percent partially lime-coated 
pebbles; strongly effervescent; moderately alkaline; 
clear wavy boundary. 

Bk2—34 to 60 inches; light brown (7.5YR 6/4) very 
gravelly loamy sand, brown (7.5YR 5/4) moist; 
single grain; loose; many fine interstitial pores; few 
fine soft lime masses; 45 percent partially lime- 
coated pebbles; slightly effervescent; moderately 
alkaline. 


From 35 to 80 percent of the surface is covered with 
a varnished-desert pavement of gravel-sized rock 
fragments. The content of rock fragments in the profile 
ranges from 35 to 70 percent. The sodium adsorption 
ratio and electrical conductivity range from 0 to 8. 

The A horizon has hue of 7.5YR or 10YR, value of 4 
to 6 when dry and 3 to 5 when moist, and chroma of 4 
to 6 when dry or moist. It is fine sandy loam or sandy 
loam and is 35 to 70 percent rock fragments. 

The B horizon has hue of 7.5YR or 10YR, value of 5 
or 6 when dry and 4 or 5 when moist, and chroma of 4 
to 6 when dry or moist. It is fine sandy loam, sandy 
loam, or loam and is 35 to 70 percent pebbles. In some 
areas the lower part of the B horizon is loamy sand or 
coarse sandy loam and is more than 35 percent 
pebbles. 


Pajarito Series 


The Pajarito series consists of deep, somewhat 
excessively drained soils on fan terraces. These soils 


formed in fan alluvium derived from granite and rhyolite. 
Slope is 1 to 3 percent. Elevation is 2,000 to 3,600 feet. 


The average annual precipitation is about 10 to 12 
inches, the average annual air temperature is 64 to 68 
degrees F, and the average frost-free season is 180 to 
240 days. 

These soils are coarse-loamy, mixed, thermic Typic 
Camborthids. 

Typical pedon of Pajarito gravelly sandy loam, in an 
area of Pajarito-Sonoita complex; about 50 feet east 
and 1,056 feet north of the southwest corner of sec. 13, 
T.9S., R. 10 E. 


A—O to 2 inches; light yellowish brown (10YR 6/4) 
gravelly sandy loam, dark yellowish brown (10YR 
4/4) moist; weak thin platy structure; slightly hard, 
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very friable, nonsticky and nonplastic; many very 
fine roots; many very fine vesicular pores; 20 
percent pebbles; noneffervescent; neutral; clear 
wavy boundary. 

Bw—2 to 20 inches; light brown (7.5YR 6/4) fine sandy 
loam, brown (7.5YR 4/4) moist; weak fine 
subangular blocky structure; slightly hard, very 
friable, slightly sticky and nonpilastic; many very fine 
roots; many very fine vesicular pores; 5 percent 
pebbles; noneffervescent; neutral; clear wavy 
boundary. 

Bk1—20 to 23 inches; light brown (7.5YR 6/4) gravelly 
fine sandy loam, brown (7.5YR 4/4) moist; weak 
fine subangular blocky structure; slightly hard, very 
friable, slightly sticky and nonplastic; many very fine 
roots; many very fine vesicular pores; 20 percent 
pebbles; common fine secondary lime 
accumulations; slightly effervescent; moderately 
alkaline; abrupt wavy boundary. 

Bk2—23 to 31 inches; light yellowish brown (10YR 6/4) 
gravelly loam, yellowish brown (10YR 5/4) moist; 
massive; slightly hard, very friable, slightly sticky 
and nonplastic; few very fine roots; many very fine 
vesicular pores; 20 percent pebbles; common fine 
secondary lime accumulations; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

C—31 to 60 inches; light yellowish brown (10YR 6/4) 
loam, yellowish brown (10YR 5/4) moist; massive; 
slightly hard, very friable, slightly sticky and 
nonplastic; few very fine roots; many very fine 
vesicular pores; 10 percent pebbles; strongly 
effervescent; moderately alkaline. 


The content of rock fragments in the profile is 5 to 25 
percent. At a depth of about 20 to 25 inches, fine 
secondary lime accumulations are present in pores and 
root channels. 

The A horizon has hue of 7.5YR or 10YR, value of 5 
or 6 when dry and 4 when moist, and chroma of 2 to 4 
when dry or moist. Reaction is neutral or mildly alkaline. 

The B horizon has hue of 7.5YR or 10YR, value of 5 
or 6 when dry and 3 to 6 when moist, and chroma of 3 
to 6 when dry or moist. Texture is gravelly fine sandy 
loam, gravelly sandy loam, gravelly loam, sandy loam, 
loam, or fine sandy loam. Reaction of the Bw horizon is 
neutral or mildly alkaline. Reaction of the Bk horizon is 
mildly alkaline or moderately alkaline. 

The C horizon has hue of 7.5YR or 10YR, value of 5 
or 6 when dry and 3 to 5 when moist, and chroma of 3 
or 4 when dry or moist. Texture is gravelly fine sandy 
loam, gravelly sandy loam, gravelly loam, sandy loam, 
or loam. 


72 


Pimer Series 


The Pimer series consists of deep, well drained soils 
on flood plains. These soils formed in stream alluvium 
derived from granite, schist, rhyolite, quartzite, shale, 
limestone, andesite, and basalt. Slope is 0 to 1 percent. 
Elevation is 1,140 to 2,000 feet. The average annual 
precipitation is about 6 to 8 inches, the average annual 
air temperature is 68 to 72 degrees F, and the average 
frost-free season is 240 to 325 days. 

These soils are fine-silty, mixed (calcareous), 
hyperthermic Typic Torrifluvents. 

Typical pedon of Pimer silty clay; about 1,400 feet 
south and 40 feet east of the northwest corner of sec. 
14,7.10S.,R.9E. 


Ap—0 to 15 inches; grayish brown (10YR 5/2) silty clay, 
very dark grayish brown (10YR 3/2) moist; weak 
medium subangular blocky structure; slightly hard, 
friable, slightly sticky and plastic; many fine roots; 
common fine tubular pores; strongly effervescent; 
moderately alkaline; abrupt smooth boundary. 

C1—15 to 27 inches; grayish brown (10YR 5/2) silty 
clay loam, very dark grayish brown (10YR 3/2) 
moist; weak medium subangular blocky structure; 
slightly hard, friable, slightly sticky and plastic; 
common fine roots; common very fine tubular pores; 
strongly effervescent; moderately alkaline; clear 
wavy boundary. 

C2—27 to 60 inches; pale brown (10YR 6/3) silt loam, 
brown (10YR 5/3) moist; massive; slightly hard, 
friable, slightly sticky and slightly plastic; common 
very fine roots; common very fine tubular pores; 
strongly effervescent; moderately alkaline. 


The A horizon has hue of 10YR or 7.5YR, value of 4 
or 5 when dry and 2 or 3 when moist, and chroma of 2 
or 3 when dry or moist. The C horizon has hue of 10YR 
or 7.5YR, value of 5 or 6 when dry and 3 to 5 when 
moist, and chroma of 2 to 4 when dry or moist. The 
control section is silty clay, clay loam, silt loam, or loam 
and is 18 to 35 percent clay. Thin strata of finer or 
coarser textured soil material are below a depth of 15 
inches. The content of organic matter is 1 percent or 
more at a depth of 22 to 38 inches. 


Pinamt Series 


The Pinamt series consists of deep, well drained 
soils on fan terraces. These soils formed in very 
gravelly fan alluvium derived from granite, schist, 
rhyolite, andesite, and basalt. Slope is 1 to 8 percent. 
Elevation is 1,200 to 2,000 feet. The average annual 
precipitation is about 6 to 8 inches, the average annual 
air temperature is 68 to 72 degrees F, and the average 
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frost-free season is 240 to 325 days. 

These soils are loamy-skeletal, mixed, hyperthermic 
Typic Haplargids. 

Typical pedon of Pinamt very gravelly loam, in an 
area of Pinamt-Momoli complex, 1 to 8 percent slopes 
(fig. 4); about 1,380 feet north and 125 feet east of the 
southwest corner of sec. 11, T.7S., R. 3 E. 


A—0 to 2 inches; light brown (7.5YR 6/4) very gravelly 
loam, brown (7.5YR 5/4) moist; massive; slightly 
hard, very friable, slightly sticky and slightly plastic; 
few very fine roots; many fine tubular pores; 30 
percent pebbles in horizon; about 45 percent of the 
surface covered with a thin varnished-desert 
pavement; slightly effervescent; moderately alkaline; 
abrupt smooth boundary. 

Bt—2 to 7 inches; yellowish red (5YR 5/6) very gravelly 
clay loam, yellowish red (SYR 4/6) moist; weak fine 
subangular blocky structure; slightly hard, friable, 
sticky and plastic; common very fine roots; few very 
fine tubular pores; few thin clay films on faces of 
peds; 55 percent pebbles; strongly effervescent; 
moderately alkaline; abrupt wavy boundary. 

Btk1—7 to 20 inches; yellowish red (5YR 5/6) very 
gravelly clay loam, yellowish red (5YR 4/6) moist; 
weak fine subangular blocky structure; slightly hard, 
friable, sticky and plastic; few very fine roots; 
common very fine tubular pores; few thin clay films 
on faces of peds; 65 percent pebbles; common 
medium soft lime masses; strongly effervescent; 
moderately alkaline; clear wavy boundary. 

2Btk2—20 to 23 inches; light reddish brown (5YR 6/4) 
very gravelly sandy clay loam, reddish brown (5YR 
4/4) moist; weak fine subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; few very fine roots; many very fine tubular 
pores; few thin clay films on faces of peds; 60 
percent pebbles; common soft lime masses; 
violently effervescent; moderately alkaline: clear 
wavy boundary. 

2Bk1—23 to 54 inches; light brown (7.5YR 6/4) 
extremely gravelly sandy loam, brown (7.5YR 5/4) 
moist; massive; slightly hard, friable, nonsticky and 
nonplastic; few fine interstitial pores; 75 percent 
pebbles; common soft lime masses; violently 
effervescent; moderately alkaline; abrupt wavy 
boundary. 

2Bk2-—54 to 60 inches; light brown (7.5YR 6/2) very 
gravelly sandy loam, dark brown (7.5YR 7/2) moist; 
massive; hard, friable, nonsticky and nonplastic; 
common fine interstitial pores; 60 percent pebbles; 
many large hard lime masses; violently 
effervescent; moderately alkaline. 
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Figure 4.—Profile of Pinamt very gravelly loam in an area of 
Pinamt-Momoli complex, 1 to 8 percent slopes. 


Thickness of the solum ranges from 20 to 40 inches 
or more. The Bk horizon in some pedons is weakly 
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cemented with lime. Depth to the calcic horizon is 5 to 
20 inches. 

The A horizon has hue of 7.5YR or 10YR, value of 5 
or 6 when dry and 4 or 5 when moist, and chroma of 3 
or 4 when dry or moist. Texture of the A horizon is very 
gravelly loam or very gravelly fine sandy loam. 

The Bt horizon has hue of 5YR or 7.5YR, value of 5 
or 6 when dry and 4 or 5 when moist, and chroma of 4 
to 6 when dry or moist. It is clay loam, sandy clay loam, 
or loam and is 35 to 75 percent rock fragments. 

The Bk horizon has hue of 7.5YR or 10YR, value of 
6 to 8 when dry and 4 to 6 when moist, and chroma of 
2 to 6 when dry or moist. It is sandy loam, sandy clay 
loam, or loam and is 35 to 75 percent rock fragments. 


Quilotosa Series 


The Quilotosa series consists of very shallow and 
shallow, somewhat excessively drained soils that 
formed in slope alluvium derived dominantly from 
granite and gneiss. Slope is 5 to 60 percent. Elevation 
is 1,200 to 2,000 feet. The average annual precipitation 
is about 6 to 8 inches, the average annual air 
temperature is 68 to 72 degrees F, and the average 
frost-free season is 240 to 325 days. 

These soils are loamy-skeletal, mixed (calcareous), 
hyperthermic Lithic Torriorthents. 

Typical pedon of Quilotosa extremely stony loam, in 
an area of Quilotosa-Rock outcrop complex, 5 to 60 
percent slopes; about 1,716 feet north and 660 feet 
west of the southeast corner of sec. 14,T.5S.,R.5€E. 


A—0 to 2 inches; pale brown (10YR 6/3) extremely 
stony loam, brown (10YR 5/4) moist; weak fine 
granular structure; soft, very friable, nonsticky and 
nonplastic; many fine roots; many very fine 
interstitial pores; slightly effervescent; moderately 
alkaline; abrupt wavy boundary. 

C—2 to 10 inches; brown (10YR 5/3) extremely gravelly 
sandy loam, brown (10YR 4/3) moist; massive; 
slightly hard, very friable, nonsticky and nonplastic; 
few fine roots; many very fine interstitial pores; 
slightly effervescent; moderately alkaline; gradual 
wavy boundary. 

2Cr—10 to 18 inches; weathered granite; few fine roots; 
slightly effervescent; calcium carbonate coatings on 
fracture planes; clear wavy boundary. 

2R—18 inches; unweathered granite. 


The content of rock fragments in the profile is as 
much as 60 to 80 percent. About 80 percent of the 
surface is covered with pebbles, cobbles, stones, and 
boulders. Depth to bedrock ranges from 4 to 20 inches. 

The A horizon has hue of 7.5YR or 10YR, value of 5 
or 6 when dry and 4 or 5 when moist, and chroma of 3 
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or 4 when dry or moist. Some pedons have a Bw 
horizon between the A and C horizons. 

The C horizon has hue of 7.5YR or 10YR, value of 5 
or 6 when dry and 4 or 5 when moist, and chroma of 3 
or 4 when dry or moist. It is extremely gravelly sandy 
loam or extremely gravelly loam. This horizon is absent 
where a Bw horizon is present in sufficient thickness. 


Rositas Series 


The Rositas series consists of deep, somewhat 
excessively drained soils on dunes. These soils formed 
in eolian sand. Slope is 1 to 3 percent. Elevation is 
1,140 to 2,000 feet. The average annual precipitation is 
about 6 to 8 inches, the average annual air temperature 
is 68 to 72 degrees F, and the average frost-free 
season is 240 to 325 days. 

These soils are mixed, hyperthermic Typic 
Torripsamments. 

Typical pedon of Rositas loamy fine sand; about 
2,250 feet east and 200 feet north of the southwest 
corner of sec. 11, T.6S., R. 6 E. 


A1—0O to 2 inches; ‘ight brown (7.5YR 6/4) loamy fine 
sand, dark brown (7.5YR 4/4) moist; massive; soft, 
very friable, nonsticky and nonplastic; common very 
fine roots; common fine interstitial pores; slightly 
effervescent; moderately alkaline; abrupt wavy 
boundary. 

C1—2 to 12 inches; light brown (7.5YR 6/4) loamy 
sand, dark brown (7.5YR 4/4) moist; massive; soft, 
very friable, nonsticky and nonplastic; many fine 
roots; common fine interstitial pores; strongly 
effervescent; moderately alkaline; gradual wavy 
boundary. 

C2—12 to 40 inches; light brown (7.5YR 6/4) loamy 
sand, dark brown (7.5YR 4/4) moist; massive; soft, 
very friable, nonsticky and nonplastic; few fine 
roots; common fine interstitial pores; strongly 
effervescent; moderately alkaline; gradual wavy 
boundary. 

C3—40 to 60 inches; light brown (7.5YR 6/4) loamy 
sand, dark brown (7.5YR 4/4) moist; massive; soft, 
very friable, nonsticky and nonplastic; common fine 
interstitial pores; strongly effervescent; strongly 
alkaline. 


The A and C horizons have hue of 7.5YR or 10YR, 
value of 5 or 6 when dry and 3 to 5 when moist, and 
chroma of 3 or 4 when dry or moist. The 10- to 40-inch 
control section is loamy sand, loamy fine sand, or fine 
sand. Reaction of the C3 horizon is moderately alkaline 
or strongly alkaline. 
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Saminiego Series 


The Saminiego series consists of deep, well drained 
soils on stream terraces. These soils formed in stream 
alluvium derived from granite, schist, rhyolite, andesite, 
quartzite, limestone, and basalt. Slopes are 0 to 1 
percent. Elevation is 1,140 to 2,000 feet. The average 
annual precipitation is about 6 to 8 inches, the average 
annual air temperature is 68 to 72 degrees F, and the 
average frost-free season is 240 to 325 days. 

These soils are clayey over fine-silty, mixed, 
hyperthermic Typic Camborthids. 

Typical pedon of Saminiego silty clay loam (fig. 5): 
about 2,376 feet north and 132 feet west of the 
southeast corner of sec. 7,T.10S.,R.9E. 


A—0 to 2 inches; brown (10YR 5/3) silty clay loam, dark 
brown (10YR 3/3) moist; moderate medium 
subangular blocky structure; slightly hard, firm, 
sticky and plastic; common fine roots; common fine 
tubular and vesicular pores; strongly effervescent; 
moderately alkaline; abrupt smooth boundary. 

Bwi—2 to 8 inches; dark brown (10YR 4/3) clay, very 
dark grayish brown (10YR 3/2) moist; strong 
medium prismatic structure parting to strong 
medium subangular blocky; hard, very firm, sticky 
and very plastic; common fine roots; common fine 
tubular pores; strongly effervescent; moderately 
alkaline; gradual wavy boundary. 

Bw2—8 to 21 inches; dark grayish brown (10YR 4/2) 
clay, very dark grayish brown (10YR 3/2) moist; 
strong medium prismatic structure parting to strong 
medium subangular blocky; very hard, extremely 
firm, sticky and very plastic; common fine roots; 
common fine tubufar pores; strongly effervescent; 
moderately alkaline; clear wavy boundary. 

Bk—21 to 30 inches; dark grayish brown (10YR 4/2) 
clay, very dark grayish brown (10YR 3/2) moist; 
strong fine subangular blocky structure; very hard, 
extremely firm, sticky and very plastic; common fine 
roots; common fine tubular pores; common fine 
segregations of lime in root channels; strongly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

2C—30 to 60 inches; brown (10YR 5/3) silty clay loam, 
dark brown (10YR 3/3) moist; massive; slightly hard, 
firm, sticky and plastic; continuous thin organic 
stains in desiccation cracks; common very fine 
roots; common very fine tubular pores; strongly 
effervescent; moderately alkaline. 


Depth to the 2C horizon ranges from 20 to 39 inches 
but is dominantly 24 to 30 inches. 
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Figure 5.—Profile of Saminiego silty clay loam. 


The A horizon has hue of 7.5YR or 10YR, value of 4 
or 5 when dry and 2 or 3 when moist, and chroma of 2 
to 4 when dry or moist. Reaction is mildly alkaline or 
moderately alkaline. 

The B horizon has hue of 7.5YR or 10YR, value of 3 
or 4 when dry and 2 or 3 when moist, and chroma of 1 
to 4 when dry or moist. It is clay or silty clay and is 45 
to 65 percent clay. Reaction is mildly alkaline or 
moderately alkaline. 


75 


The C horizon has hue of 7.5YR or 10YR, value of 4 
or 5 when dry and 3 to 5 when moist, and chroma of 3 
or 4 when dry or moist. It is silty clay loam or silt loam 
and is 10 to 30 percent clay. 


Sasco Series 


The Sasco series consists of deep, well drained soils 
on stream terraces. These soils formed in silty stream 
alluvium derived from granite, schist, rhyolite, andesite, 
and quartzite. Slope is 0 to 1 percent. Elevation is 
1,100 to 2,000 feet. The average annual precipitation is 
about 6 to 8 inches, the average annual air temperature 
is 68 to 72 degrees F, and the average frost-free 
season is 240 to 325 days. 

These soils are coarse-silty, mixed, hyperthermic 
Typic Camborthids. 

Typical pedon of Sasco silt loam; about 400 feet east 
and 2,300 feet south of the northwest corner of sec. 2, 
T.8E.,R. 108. 


A—O to 2 inches; dark yellowish brown (10YR 4/4) silt 
loam, dark brown (10YR 3/3) moist; moderate very 
fine granular structure; soft, friable, slightly sticky 
and slightly plastic; few very fine roots; many fine 
vesicular pores; slightly effervescent; moderately 
alkaline; abrupt smooth boundary. 

Bw1—2 to 6 inches; pale brown (10YR 5/3) silt loam, 
dark brown (10YR 4/3) moist; weak medium 
prismatic structure parting to moderate medium 
subangular blocky; soft, friable, slightly sticky and 
plastic; common very fine roots; common fine 
vesicular pores; very few thin patchy organic stains 
lining pores; strongly effervescent; moderately 
alkaline; clear smooth boundary. 

Bw2—6 to 26 inches; pale brown (10YR 6/3) silt loam, 
dark brown (10YR 4/3) moist; weak medium 
prismatic structure parting to weak medium 
subangular blocky; soft, friable, slightly sticky and 
slightly plastic; few very fine roots; many fine 
vesicular pores; very few thin patchy organic stains 
lining pores; strongly effervescent; moderately 
alkaline; clear smooth boundary. 

Bk3—26 to 33 inches; pale brown (10YR 6/3) silt loam, 
dark brown (10YR 4/3) moist; weak coarse 
subangular blocky structure; soft, friable, slightly 
sticky and slightly plastic; few very fine roots; many 
fine vesicular pores; very few thin organic stains 
lining pores; secondary lime in some root channels; 
strongly effervescent; abrupt smooth boundary. 

C—33 to 47 inches; pale brown (10YR 6/3) silt loam, 
dark brown (10YR 4/3) moist; weak fine subangular 
blocky structure; hard, firm, sticky and plastic; few 
fine roots; few very fine tubular pores; strongly 
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effervescent; moderately alkaline; clear smooth 
boundary. 

2Btb—47 to 60 inches; brown (7.5YR 5/4) clay loam, 
dark brown (7.5YR 4/4) moist; weak medium 
subangular blocky structure; hard, firm, sticky and 
plastic; few fine roots; few very fine tubular pores; 
very few moderately thick patchy clay films on faces 
of peds and lining pores; strongly effervescent; 
moderately alkaline. 


Depth to the buried soil, where present, ranges from 
40 to 60 inches. 

The A horizon has hue of 7.5YR or 10YR, value of 5 
or 6 when dry and 4 or 5 when moist, and chroma of 3 
to 6 when dry or moist. 

The B horizon has hue of 7.5YR or 10YR, value of 5 
or 6 when dry and 4 to 6 when moist, and chroma of 3 
to 6 when dry or moist. Texture is silt loam or silt. 

The C horizon has hue of 7.5YR or 10YR, value of 5 
to 7 when dry and 4 to 6 when moist, and chroma of 3 
to 6 when dry or moist. Texture is silt foam or silt. 


Sonoita Series 


The Sonoita series consists of deep, somewhat 
excessively drained soils on fan terraces. These soils 
formed in alluvium derived dominantly from granite and 
rhyolite. Slope is 1 to 3 percent. Elevation is 2,000 to 
3,600 feet. The average annual precipitation is about 10 
to 12 inches, the average annual air temperature is 64 
to 68 degrees F, and the frost-free season is 180 to 240 
days. 

These soils are coarse-loamy, mixed, thermic Typic 
Haplargids. 

Typical pedon of Sonoita sandy loam, in an area of 
Pajarito-Sonoita complex; about 340 feet west and 
3,000 feet south of the northeast corner of sec. 35, T. 9 
S., R. 10 E. 


A—O to 2 inches; light yellowish brown (10YR 6/4) 
sandy loam, brown (10YR 4/3) moist; weak very 
thin platy structure; soft, very friable, nonsticky and 
nonplastic; common very fine roots; common very 
fine tubular pores; noneffervescent; neutral; abrupt 
smooth boundary. 

BA—2 to 12 inches; strong brown (7.5YR 5/6) sandy 
loam, dark brown (7.5YR 4/4) moist; weak fine 
subangular blocky structure; slightly hard, very 
friable, slightly sticky and nonplastic; common very 
fine roots; common very fine tubular pores; 
noneffervescent; neutral; clear smooth boundary. 

Bt—12 to 20 inches; strong brown (7.5YR 5/6) loam, 
dark brown (7.5YR 4/4) moist; weak fine subangular 
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blocky structure; slightly hard, friable, slightly sticky 
and nonplastic; few very fine roots; common fine 
tubular pores; common thin clay films on faces of 
peds and lining pores; about 6 percent pebbles; 
slightly effervescent; moderately alkaline; clear 
wavy boundary. 

Btk—20 to 35 inches; strong brown (7.5YR 5/6) loam, 
dark brown (7.5YR 4/4) moist; moderate medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; few fine roots; 
common fine tubular pores; common thin clay films 
on faces of peds and lining pores; few very fine lime 
masses; about 10 percent pebbles; slightly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

Bk—35 to 44 inches; light brown (7.5YR 6/4) loam, 
brown (7.5YR 5/4) moist; moderate medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; very few fine 
roots; few fine tubular pores; lime accumulations in 
most pores; about 10 percent pebbles; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

2Btkb—44 to 60 inches; light brown (7.5YR 6/4) sandy 
clay loam, brown (7.5YR 5/4) moist; moderate 
medium subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; very few 
fine roots; few fine tubular pores; thin patchy clay 
films on faces of peds; few lime. accumulations in 
pores; strongly effervescent; moderately alkaline. 


The content of coarse fragments in the profile is 5 to 
35 percent. The content of clay in the control section is 
less than 18 percent. A layer of secondary lime 
accumulation is at a depth of about 20 inches. 

The A horizon has hue of 7.5YR or 10YR, value of 4 
to 6 when dry and 3 or 4 when moist, and chroma of 3 
or 4 when dry or moist. Reaction is neutral or mildly 
alkaline. 

The BA horizon is neutral or mildly alkaline. Texture 
is loam, sandy loam, fine sandy loam, or sandy clay 
loam. 

The Bt horizon has hue of 5YR or 7.5YR, value of 4 
to 6 when dry and 3 or 4 when moist, and chroma of 3 
to 6 when dry or moist. Texture is loam, fine sandy 
loam, sandy clay loam, sandy loam, or gravelly sandy 
loam. 

The Bk horizon has hue of 7.5YR or 10YR, value of 
5 or 6 when dry and 4 or 5 when moist, and chroma of 
3 to 6 when dry or moist. Texture is loam, sandy clay 
loam, gravelly sandy loam, sandy loam, or fine sandy 
loam. 
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Toltec Series 


The Toltec series consists of deep, well drained soils 
on relict basin floors. These soils formed in eolian 
material derived from stream alluvium over older silica- 
lime cemented alluvium derived from granite, schist, 
rhyolite, quartzite, andesite, and basalt. Slope is 0 to 1 
percent. Elevation is 1,140 to 2,000 feet. The average 
annual precipitation is about 6 to 8 inches, the average 
annual air temperature is 68 to 72 degrees F, and the 
average frost-free season is 240 to 325 days. 

These soils are coarse-loamy, mixed, hyperthermic 
Typic Calciorthids. 

Typical pedon of Toltec fine sandy loam; about 2,440 
feet west and 100 feet north of the southeast corner of 
sec. 24,T.7S.,R.7E. 


Ap—O to 12 inches; pale brown (10YR 6/3) fine sandy 
loam, dark brown (10YR 4/3) moist; massive; 
slightly hard, friable, slightly sticky and nonplastic; 
common fine roots; common fine tubular pores; 5 
percent lime-silica cemented fragments; slightly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

Bw—12 to 24 inches; light brown (7.5YR 6/4) fine sandy 
loam, dark brown (7.5YR 4/4) moist; weak medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and nonplastic; common very fine 
roots; common very fine tubular pores; 10 percent 
pan fragments; strongly effervescent; moderately 
alkaline; clear smooth boundary. 

2Bk—24 to 36 inches; light brown (7.5YR 6/4) very fine 
sandy loam, dark brown (7.5YR 4/4) moist; 
massive; slightly hard, friable, slightly sticky and 
slightly plastic; few very fine roots; few very fine 
tubular pores; 15 percent pan fragments; common 
fine lime masses; violently effervescent; strongly 
alkaline; clear wavy boundary. 

2Bkq1—36 to 50 inches; pinkish gray (7.5YR 7/2) 
extremely gravelly fine sandy loam, light brown 
(7.5YR 6/4) moist; massive; slightly hard, friable, 
slightly sticky and slightly plastic; few fine roots; 
about 85 percent pebbles composed of silica-lime 
cemented pan fragments; violently effervescent; 
strongly alkaline; abrupt wavy boundary. 

2Bkq2—50 to 60 inches; pinkish gray (7.5YR 7/2) very 
gravelly fine sandy loam; massive; slightly hard, 
friable, slightly sticky and slightly plastic; 55 percent 
pebbles composed of silica-lime cemented pan 
fragments; violently effervescent; strongly alkaline. 


Depth to the Bkq horizon ranges from 20 to 40 
inches but averages about 24 inches. It commonly 
occurs as a number of thin (1 to 5 centimeters thick) 
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plates separated by soil material. Pan fragments are 
scattered throughout the profile in most pedons. The 
profile ranges from mildly alkaline to strongly alkaline. 
The control section averages less than 35 percent rock 
fragments, which are mostly pan fragments. The sodium 
adsorption ratio ranges from 1 to 20. The electrical 
conductivity ranges from 1 to 16 millimhos per 
centimeter. 

The A horizon has hue of 7.5YR or 10YR, value of 5 
to 7 when dry and 3 or 4 when moist, and chroma of 2 
to 6 when dry or moist. 

The Bw horizon has hue of 7.5YR or 10YR, value of 
5 to 7 when dry and 3 to 5 when moist, and chroma of 
2 to 6 when dry or moist. Texture is fine sandy loam, 
very fine sandy loam, or sandy loam. 

The Bkq horizon has hue of 7.5YR or 10YR, value of 
5 to 7 when dry and 3 to 6 when moist, and chroma of 
2 to 6 when dry or moist. Texture is extremely gravelly 
very fine sandy loam, very gravelly fine sandy loam, or 
very gravelly sandy loam. Rock fragments are mostly 
pan fragments. 


Tremant Series 


The Tremant series consists of deep, well drained 
soils on fan terraces. These soils formed in gravelly fan 
alluvium derived dominantly from granite, schist, and 
rhyolite. Slope is 1 to 3 percent. Elevation is 1,200 to 
2,000 feet. The average annual precipitation is about 6 
to 8 inches, the average annual air temperature is 68 to 
72 degrees F, and the average frost-free season is 240 
to 325 days. 

These soils are fine-loamy, mixed, hyperthermic 
Typic Haplargids. 

Typical pedon of Tremant gravelly loam, in an area of 
Tremant-Denure complex; about 2,225 feet north and 
50 feet east of the southwest corner of sec. 17, T.5S., 
R.2E. 


A—0 to 2 inches; light brown (7.5YR 6/4) gravelly loam, 
dark brown (7.5YR 4/4) moist; weak medium platy 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; common fine roots; few very fine 
tubular pores; 15 percent pebbles; strongly 
effervescent; moderately alkaline; abrupt wavy 
boundary. 

Bt—2 to 5 inches; brown (7.5YR 5/4) loam, dark brown 
(7.5YR 4/4) moist; weak fine subangular blocky 
Structure; slightly hard, friable, slightly sticky and 
slightly plastic; few thin clay films on faces of peds; 
common fine roots; common very fine tubular pores; 
15 percent pebbles; strongly effervescent; 
moderately alkaline; clear wavy boundary. 

Btk1—5 to 16 inches; brown (7.5YR 5/4) gravelly clay 
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loam, reddish brown (5YR 4/4) moist; weak medium 
subangular blocky structure; slightly hard, firm, 
slightly sticky and plastic; few fine roots; few fine 
tubular pores; few thin clay films on faces of peds; 
violently effervescent; 15 percent pebbles; few very 
fine soft lime masses; moderately alkaline; clear 
wavy boundary. 

Btk2—16 to 23 inches; brown (7.5YR 5/4) gravelly clay 
loam, dark brown (7.5YR 4/4) moist; weak medium 
subangular blocky structure; hard, firm, slightly 
sticky and plastic; common fine tubular pores; 20 
percent pebbles; few thin clay films on faces of 
peds; violently effervescent; many medium soft lime 
masses; moderately alkaline; gradual wavy 
boundary. 

Bk1—23 to 36 inches; light brown (7.5YR 6/4) gravelly 
clay loam, brown (7.5YR 5/4) moist; massive; hard, 
firm, slightly sticky and plastic; common fine tubular 
pores; 25 percent pebbles; violently effervescent; 
many medium soft lime masses; moderately 
alkaline; clear wavy boundary. 

Bk2—36 to 60 inches; light brown (7.5YR 6/4) gravelly 
sandy clay loam, brown (7.5YR 5/4) moist; massive; 
hard, firm, slightly sticky and plastic; few fine tubular 
pores; 35 percent pebbles; violently effervescent; 
common medium soft lime masses; moderately 
alkaline. 


Varnished-desert pavement covers from 15 to 35 
percent of the surface. A discontinuous E horizon 0.5 
inch to 2 inches thick is present below the A horizon in 
some pedons. The content of coarse fragments in the 
control section ranges from 15 to 35 percent. 

The A horizon has hue of 7.5YR or 10YR, value of 5 
to 7 when dry and 4 or 5 when moist, and chroma of 3 
or 4 when dry or moist. 

The Bk horizon has hue of 7.5YR or SYR, value of 5 
or 6 when dry and 4 or 5 when moist, and chroma of 4 
or 5 when dry or moist. Texture is gravelly sandy clay 
loam, gravelly clay loam, gravelly loam, or gravelly 
sandy loam. 


Trix Series 


The Trix series consists of deep, well drained soils 
on flood plains. These soils formed in moderately fine 
textured stream alluvium over older alluvium derived 
from granite, schist, and rhyolite. Slope is 0 to 1 
percent. Elevation is 1,140 to 2,000 feet. The average 
annual precipitation is about 6 to 8 inches, the average 
annual air temperature is 68 to 72 degrees F, and the 
average frost-free season is 240 to 325 days. 

These soils are fine-loamy, mixed (calcareous), 
hyperthermic Typic Torrifluvents. 
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Typical pedon of Trix clay loam; about 1,500 feet 
east and 2,600 feet north of the southwest corner of 
sec. 25,T.4S.,R.3 E. 


Ap—0 to 15 inches; brown (7.5YR 5/4) clay loam, dark 
brown (7.5YR 4/2) moist; massive; slightly hard, 
friable, sticky and plastic; common fine roots; 
common fine tubular pores; slightly effervescent; 
moderately alkaline; abrupt wavy boundary. 

C—15 to 24 inches; brown (7.5YR 5/4) clay loam, dark 
brown (7.5YR 4/2) moist; massive; hard, friable, 
sticky and plastic; common fine roots; common fine 
pores; strongly effervescent; moderately alkaline; 
abrupt wavy boundary. 

2Btkb1—24 to 34 inches; light reddish brown (5YR 6/4) 
sandy clay loam, reddish brown (5YR 4/4) moist; 
weak medium subangular blocky structure; hard, 
friable, slightly sticky and slightly plastic; few fine 
roots; common fine tubular pores; common thin clay 
films on faces of peds; strongly effervescent; few 
fine soft lime masses; moderately alkaline; clear 
wavy boundary. 

2Btkb2—34 to 44 inches; light reddish brown (5YR 6/4) 
clay loam, reddish brown (5YR 4/4) moist; moderate 
medium subangular blocky structure; hard, friable, 
sticky and plastic; few fine roots; common fine 
tubular pores; few thin clay films on faces of peds; 
violently effervescent; common fine soft lime 
masses; moderately alkaline; clear wavy boundary. 

2Bkb1—44 to 48 inches; light reddish brown (5YR 6/4) 
clay loam, reddish brown (5YR 4/4) moist; weak 
medium subangular blocky structure; slightly hard, 
friable, sticky and plastic; few very fine roots; 
common fine tubular pores; violently effervescent; 
few medium soft lime masses; moderately alkaline; 
clear wavy boundary. 

2Bbk2—48 to 60 inches; pink (7.5YR 7/4) clay loam, 
light reddish brown (5YR 6/4) moist; weak medium 
subangular blocky structure; slightly hard, friable, 
sticky and plastic; few fine tubular pores; violently 
effervescent; few medium soft lime masses; 
moderately alkaline. 


Depth to the buried soil generally ranges from 24 to 
30 inches. In places it ranges from 20 to 38 inches. The 
profile ranges from slightly effervescent to violently 
effervescent below a depth of about 15 inches. 

The A and C horizons have hue of 10YR or 7.5YR, 
value of 5 or 6 when dry and 3 to 5 when moist, and 
chroma of 2 to 4 when dry or moist. The C horizon is 
clay loam, silt loam, or silty clay loam and is 18 to 35 
percent clay. Some pedons have very thin strata of 
coarser textured soil material in the C horizon. 

The 2B horizon has hue of 5YR or 7.5YR, value of 5 
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or 6 when dry and 3 to 5 when moist, and chroma of 3 
to 6 when dry or moist. It is clay loam, sandy clay loam, 
or loam and is 18 to 35 percent clay. Few to many, very 
fine to medium lime segregations are present. The 
sodium adsorption ratio ranges from 0 to 20. The 
electrical conductivity ranges from 0 to 8 millimhos per 
centimeter. 


Vaiva Series 


The Vaiva series consists of very shallow and 
shallow, well drained soils on hillslopes and mountain 
slopes. These soils formed in eolian material, slope 
alluvium, and residuum derived dominantly from granite 
and gneiss. Slope is 2 to 50 percent. Elevation is 1,200 
to 2,000 feet. The average annual precipitation is about 
6 to 8 inches, the average annual air temperature is 68 
to 72 degrees F, and the average frost-free season is 
240 to 325 days. 

These soils are loamy-skeletal, mixed, hyperthermic 
Lithic Haplargids. 

Typical pedon of Vaiva extremely stony sandy loam, 
in an area of Vaiva-Rock outcrop complex, 15 to 50 
percent slopes; about 1,000 feet west and 100 feet 
south of the northeast corner of sec. 4, T.7S., R.2E. 


A—0 to 4 inches; brown (7.5YR 5/4) extremely stony 
sandy loam, dark brown (7.5YR 4/4) moist; weak 
fine subangular blocky structure; slightly hard, very 
friable, nonsticky and nonplastic; common fine 
roots; common fine interstitial pores; 25 percent 
stones and 50 percent pebbles; slightly 
effervescent; moderately alkaline; abrupt wavy 
boundary. 

Bt—4 to 11 inches; brown (7.5YR 5/4) very gravelly 
sandy clay loam, dark brown (7.5YR 4/4) moist; 
weak medium subangular blocky structure; slightly 
hard, very friable, slightly sticky and slightly plastic; 
many very fine roots; common very fine interstitial 
pores; common moderately thick clay films on 
pebbles and bridging sand grains; 50 percent 
pebbles; slightly effervescent; moderately alkaline; 
abrupt wavy boundary. 

Btk—11 to 16 inches; light brown (7.5YR 6/4) extremely 
gravelly sandy clay loam, brown (7.5YR 4/4) moist; 
weak fine subangular blocky structure; slightly hard, 
very friable, slightly sticky and slightly plastic; 
common fine roots; common fine interstitial pores; 
75 percent pebbles; common moderately thick clay 
films on pebbles; thin lime coatings on some 
pebbles; few fine rounded lime masses; violently 
effervescent; moderately alkaline; abrupt wavy 
boundary. 

2R—16 to 20 inches; fractured granite; common 
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yellowish red (5YR 5/6) clay coatings and few thin 
lime coatings in fractures; few very fine roots in 
fractures. 


About 30 to 50 percent of the surface is covered with 
angular pebbles, cobbles, and stones. Depth to rock 
ranges from 4 to 20 inches. The content of rock 
fragments in the control section ranges from 35 to 75 
percent but commonly is 50 to 70 percent. Reaction is 
mildly alkaline or moderately alkaline throughout. 

The A horizon has hue of 7.5YR or 5YR, value of 4 
to 6 when dry and 4 or 5 when moist, and chroma of 3 
or 4 when dry or moist. It is extremely stony sandy loam 
or very gravelly loam. 

The B horizon has hue of 7.5YR or 5YR, value of 4 
to 6 when dry and 4 or 5 when moist, and chroma of 3 
to 6 when dry or moist. It is very gravelly sandy clay 
loam, very gravelly clay loam, very gravelly loam, or 
extremely gravelly sandy clay loam and is more than 18 
percent clay. 


Valencia Series 


The Valencia series consists of deep, well drained 
soils on flood plains and alluvial fans. These soils 
formed in moderately coarse textured stream and fan 
alluvium deposited over older alluvium derived 
dominantly from acid and basic igneous rock and some 
metamorphic rock. Slope is 0 to 1 percent. Elevation is 
1,140 to 2,000 feet. The average annual precipitation is 
about 6 to 8 inches, the average annual air temperature 
is 68 to 72 degrees F, and the average frost-free 
season is 240 to 325 days. 

These soils are coarse-loamy, mixed, hyperthermic 
Fluventic Camborthids. 

Typical pedon of Valencia sandy loam; about 350 
feet west and 2,440 feet south of the northeast corner 
of sec. 28,T.5S5.,R.6E. 


Ap—O to 8 inches; light yellowish brown (10YR 6/4) 
sandy loam, dark yellowish brown (10YR 4/4) moist; 
weak medium subangular blocky structure; slightly 
hard, friable, nonsticky and nonplastic; common fine 
roots; common very fine vesicular pores; 
noneffervescent; moderately alkaline; abrupt wavy 
boundary. 

Bw—8 to 17 inches; light brown (7.5YR 6/4) sandy 
loam, brown (7.5YR 5/4) moist; weak fine 
subangular blocky structure; slightly hard, very 
friable, nonsticky and nonplastic; common fine 
roots; many very fine interstitial pores; about 1 
percent pebbles; noneffervescent; moderately 
alkaline; clear wavy boundary. 

Bk—17 to 28 inches; light brown (7.5YR 6/4) sandy 
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loam, brown (7.5YR 5/4) moist; soft, very friable, 
nonsticky and nonplastic; common fine roots; few 
fine tubular pores; lime accumulations lining pores, 
in root channels, and as a few fine masses; about 3 
percent pebbles; strongly effervescent; moderately 
alkaline; clear wavy boundary. 

2Btkb1—28 to 31 inches; light reddish brown (5YR 6/4) 
loam, reddish brown (5YR 4/4) moist; weak medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; few fine roots; 
common fine tubular pores; few thin clay films on 
faces of peds: few lime accumulations in root 
channels and lining pores; about 5 percent pebbles; 
strongly effervescent; moderately alkaline; abrupt 
wavy boundary. 

2Btkb2—31 to 39 inches; reddish brown (5YR 5/4) 
sandy clay loam, reddish brown (5YR 4/4) moist; 
moderate medium subangular blocky structure; 
hard, friable, sticky and plastic; few medium roots; 
few fine tubular pores; thin discontinuous clay films 
on faces of peds; few fine irregular lime masses; 
about 3 percent pebbles; strongly effervescent; 
moderately alkaline; clear wavy boundary. 

2Bkb1—39 to 46 inches; light reddish brown (SYR 6/4) 
sandy clay loam, reddish brown (SYR 5/4) moist; 
weak medium subangular blocky structure; hard, 
firm, sticky and plastic; common fine tubular pores; 
few medium lime masses; about 3 percent pebbles; 
violently effervescent; moderately alkaline; clear 
wavy boundary. 

2Bkb2—46 to 60 inches; pink (7.5YR 7/4) sandy loam, 
light brown (7.5YR 6/4) moist; massive; hard, firm, 
slightly sticky and slightly plastic; few very fine 
tubular pores; common fine irregular lime masses; 
about 3 percent pebbles; violently effervescent; 
moderately alkaline. 


Depth to the buried Bt horizon generally ranges from 
24 to 30 inches. In places it ranges from 20 to 39 
inches. The profile ranges from mildly alkaline to 
strongly alkaline and nonsaline to moderately saline. 

The A and C horizons have hue of 10YR or 7.5YR, 
value of 5 or 6 when dry and 4 or 5 when moist, and 
chroma of 2 to 4 when dry or moist. Texture of the C 
horizon dominantly is sandy loam, fine sandy loam, or 
loamy very fine sand, but some pedons contain thin 
strata of coarser or finer textured material. 

The Bt horizon has hue of 5YR or 7.5YR, value of 5 
or 6 when dry and 3 to 5 when moist, and chroma of 3 
to 6 when dry or moist. Texture is clay loam, sandy clay 
loam, or loam. Few to many, very fine and medium lime 
segregations are present, and they have value as high 
as 8 and chroma as low as 2. The sodium adsorption 
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ratio ranges from 0 to 20. The electrical conductivity 
ranges from 0 to 8 millimhos per centimeter. 


Why Series 


The Why series consists of deep, somewhat 
excessively drained soils on alluvial fans and flood 
plains. These soils formed in stream and fan alluvium 
derived from acid and basic igneous rock. Slope is 0 to 
1 percent. Elevation is 1,140 to 2,000 feet. The average 
annual precipitation is about 6 to 8 inches, the average 
annual air temperature is 68 to 72 degrees F, and the 
average frost-free season is 240 to 325 days. 

These soils are coarse-ioamy, mixed, hyperthermic 
Fluventic Camborthids. 

Typical pedon of Why sandy loam; about 175 feet 
east and 100 feet north of the southeast corner of sec. 
15,7T.55,R.2E. 


A—0 to 2 inches; light yellowish brown (10YR 6/4) 
sandy loam, dark yellowish brown (10YR 4/4) moist; 
weak thin platy structure; soft, very friable, 
nonsticky and nonplastic; common fine interstitial 
pores; common fine roots; abut 2 percent fine 
pebbles; noneffervescent; moderately alkaline; 
abrupt smooth boundary. 

Bwt—2 to 9 inches; light yellowish brown (10YR 6/4) 
sandy loam, dark yellowish brown (10YR 4/4) moist; 
weak medium subangular blocky structure; soft, 
very friable, nonsticky and nonplastic; common fine 
interstitial pores; common very fine roots; about 5 
percent pebbles; noneffervescent; moderately 
alkaline; clear wavy boundary. 

Bw2—9 to 15 inches; light brown (7.5YR 6/4) sandy 
loam, brown (7.5YR 4/4) moist; weak medium 
subangular blocky structure; soft, friable, slightly 
sticky and nonpiastic; common fine interstitial pores; 
few fine roots; about 10 percent pebbles; slightly 
effervescent; moderately alkaline; clear wavy 
boundary. 

Bk1—15 to 25 inches; light brown (7.5YR 6/4) sandy 
loam, strong brown (7.5YR 4/6) moist; weak 
medium subangular blocky structure; soft, very 
friable, slightly sticky and nonplastic; common fine 
interstitial pores; few very fine roots; about 10 
percent fine pebbles; common lime accumulations 
in pores and root channels and on the underside of 
pebbles; strongly effervescent; moderately alkaline; 
clear wavy boundary. 

Bk2-—25 to 37 inches; light brown (7.5YR 6/4) sandy 
loam, strong brown (7.5YR 4/6) moist; weak 
medium subangular blocky structure; soft, very 
friable, nonsticky and nonplastic; common medium 
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interstitial pores; few very fine roots; common lime The A horizon has hue of 7.5YR or 10YR, value of 5 
accumulations in root channels and pores and on to 7 when dry and 3 to 5 when moist, and chroma of 2 
the underside of pebbles; about 2 percent fine to 6 when ary or moist. 
pebbles; strongly effervescent; moderately alkaline; The Bw horizon has hue of 7.5YR or 10YR, value of 
abrupt wavy boundary. 5 to 7 when dry and 3 to 5 when moist, and chroma of 
Bk3—37 to 60 inches; strong brown (7.5YR 5/6) sandy 2 to 6 when dry or moist. Texture is sandy loam or fine 
loam, strong brown (7.5YR 4/6) moist; massive: sandy loam. 
soft, friable, slightly sticky and slightly plastic; The Bk horizon has hue of 7.5YR or 10YR, value of 
common fine interstitial pores; few very fine roots; 5 to 7 when dry and 3 to 5 when moist, and chroma of 
few thin lime accumulations in pores and root 2 to 6 when dry or moist. Texture is sandy loam or fine 
channels and on the underside of pebbles; about 3 sandy loam. 


percent pebbles; strongly effervescent; moderately 
alkaline. 


Formation of the Soils 
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Carl L. Glocker, soil scientist, Soil Conservation Service, helped to 
prepare this section. 

Soil is a natural, three-dimensional body on the 
surface of the Earth that supports plants. The soil 
mantle on the Earth’s surface is not uniform from place 
to place, but all soils have some things in common. 
They all consist of mineral material, organic matter, 
living organisms, water, and air, all of which occur in 
varying amounts in different soils. 

Soils result from the action of soil-forming processes 
on materials deposited or accumulated by geologic 
processes. The characteristics of the soil at any given 
point are determined by the physical and mineralogical 
composition of the parent material; the climate under 
which the soil material accumulated and has existed 
since accumulation; the plant and animal life on and in 
the soil; the topography, or lay of the land; and the 
length of time that the forces of soil formation have 
acted on the parent material (14). These factors of soil 
formation are interdependent, and few generalizations 
can be made regarding any one factor unless the 
effects of the others are known (8). 

The many combinations of these soil-forming 
processes control the basic changes that determine the 
characteristics of the soil. These changes, including 
removals, transfers, additions, and transformations, 
depend on physical and chemical processes that are 
continuously taking place. 

These changes within the soil determine the horizon 
differentiation in the profile. The degree of horizon 
development determines the age, or maturity, of the 
soil. Thus, a soil lacking horizon development is a 
young soil. On the other hand, a soil that has well 
expressed horizons is an older soil. 

The five major soil-forming factors and their influence 
on the development of soils in the survey area are 
described briefly in this section. In the section 
“Landforms, Geomorphic Surfaces, and Soils,” the 
cumulative effects of these five soil-forming factors on 
the various kinds of soil are discussed (fig. 6). 

Throughout the Quaternary period tectonism and 
cyclic change in climate have been major factors 
influencing erosion and deposition on a regional scale 


(13). The survey area is located in the Basin and Range 
province (24), which is characterized by numerous 
mountain ranges that rise abruptly from broad, plainlike 
valleys or basins. These features have resulted mainly 
from mid-Tertiary block faulting. Uplifted blocks eroded 
to form mountains and pediments, and the downfaulted 
blocks filled with sediment (15). 

This area is situated in the Phoenix basin part of the 
Sonoran Desert (22). The Sonoran Desert covers most 
of southwestern Arizona and much of northwestern 
Mexico, and it extends into the extreme southeastern 
part of California. In general the Sonoran Desert 
receives precipitation in winter as well as during 
thunderstorms in summer. 


Parent Material 


Formation of the major drainageways is believed to 
have occurred prior to a major mountain building epoch 
25 to 40 million years ago. These ancestral rivers were 
tributary systems that are now the Colorado River (15). 
The river flowed in a northwesterly direction through the 
survey area. The great canyons formed during the late 
Tertiary and early Quaternary periods gradually 
collected alluvial deposits from higher adjacent 
mountain slopes. Most of the parent material in this 
survey area accumulated in this way, but some resulted 
from eolian transport. The parent material of a few 
areas on hillslopes or mountain slopes is residual. 

The deposits of the Santa Cruz River contributed 
most of the stream alluvium. Stream alluvium can also 
be traced to alluvial deposits of the Gila River and the 
McClellan and Santa Rosa Washes. Soils such as 
those of the Gilman, Ginland, and Glenbar series 
formed in stream alluvium. 

Picacho Peak, a narrow volcanic ridge 5 kilometers 
long, is a prominent landmark along the west side of 
Interstate 10 in the southeastern part of the survey 
area. The Saminiego Hills, which are about 5 kilometers 
south and west of Picacho Peak, are connected to 
Picacho Peak by a northeasterly oriented range” that 
extends northward under the alluvium. The block- 
faulting event of Tertiary-Quaternary age that created 
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Figure 6.—Generalized relationship of some soils In the survey area. 


this range separated the Picacho basin on the west 
from the Avra basin to the east (27). The boundary 
faults that separate this structural block from basins on 
either side are not exposed at the surface. The main 
channel of the Santa Cruz River, flowing 
perpendicularly to the buried ridge, bisects the alluvial 
saddle between the Saminiego Hills and Picacho Peak. 
Emerging from the saddle, the main channel separates 
abruptly into several shallow, narrow channels for a 
short distance where the stream gradient is reduced. 
Debouching onto an enormous alluvial plain and 
merging with stream alluvium from McClellan Wash, the 
Santa Cruz River formed the area called the Santa Cruz 
Flats. The deltaic Holocene alluvium of the Santa Cruz 
Flats onlaps the relict basin floor and is several miles 
wide. Near Arizona City and Eloy the deltaic mantle of 
alluvium becomes thinner. 

The Santa Cruz River flood plain is modified and 
reshaped by overflow from the Santa Cruz Flats as it 
moves along the low gradient of the relict basin floor. 
Very low gradients allow floodwater to detour widely, 
forming flood plain playas that are elongated or braided 
alternately with cut-and-fill channel segments (79). 
Meandering west by northwest across the relict basin 


floor, the Santa Cruz River intercepts the Santa Rosa 
Wash about 1 mile north of the town of Stanfield. 
Although this river channel is not so large as the Santa 
Cruz River, it drains the relatively large watershed of 
the Santa Rosa Valley. Eventually, the channels from 
the Santa Cruz River flow into the Gila River north of 
the town of Maricopa. 

Fan alluvium in the area is derived from a variety of 
sources. Granite, gneiss, schist, and basalt are the 
dominant rock sources. Andesite, shale, quartzite, and 
limestone are present, but they are not extensive. Fan 
alluvium in the survey area appears to have occurred in 
two environments that are transitional to one another. 
Narrow belts of active erosion and sedimentation 
(channels) alternate with wide areas in which there was 
rather uniform sedimentation and little erosion 
(interfluves). Cross-bedding and cut-and-fill structures 
are common on the proximal end of fans. Soils in the 
Pinamt and Tremant series formed in fan alluvium. 

The alluvium of the distal end of fans commonly 
grades upward into low gravel sediment. The more 
gently sloping areas of alluvium are characterized by 
thinner, sheetlike bodies of generally low gravel, low 
carbonate sediment that commonly extend laterally into 
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the upper, low-gravel facies of the channel zone 
sequence below exposed by gullies (washes) (4). 

Deep eolian parent material is not extensive within 
the survey area. The areas of deep eolian material 
occur along the leeward edge of the alluvial flats. These 
eolian deposits are 1 meter or more in thickness. Thin 
eolian sediment mantles the alluvial sediment of the 
relict basin floor to form coppice dunes around the 
native vegetation. The soils of the Rositas series 
display the stratification of fine and very fine sand that 
could be interpreted as wind-deposited. 

The upper part of the epipedon of many soils in the 
area is slightly calcareous because of the continual 
addition of calcareous dust. Barren, unprotected stream 
alluvium is probably a major source of calcareous 
eolian material. 

Lime accumulations in soils that have a cambic 
horizon, such as those of the Dateland series, show 
little eolian carbonate influence. Large accumulations of 
carbonates in soils, such as those of the Gunsight 
series, are associated with large accumulations of 
precipitation-deposited and eolian-supplied sediment. 
The ubiquity of calcareous dust strongly suggests that 
carbonate accumulations in soils are due partially to 
carbonates in precipitation and partially to eolian 
transport of calcareous dust (8). Analysis of unpublished 
National Soil Survey Laboratory data shows carbonate 
and sodium accumulations to be proportional to gravel 
content. It can be surmised that soils with more gravel 
have trapped higher percentages of wind- and 
precipitation-supplied calcium carbonate and sodium. 


Climate 


Climate, past and present, has a profound and 
continuing effect on desert soil formation. Heat and 
moisture controls the kinds and amounts of organisms 
inhabiting the area (5). Temperature and moisture, 
especially, affect the accumulation of organic matter, 
the type and rate of weathering of the soil mineral 
constituents, and the development of diagnostic 
features in soil horizons. Paleosols that developed 
largely during wetter periods are prominent as both 
relict and buried features (73). The present desert 
environment is characterized by climatic extremes, such 
as low rainfall, high temperatures, very high evaporation 
rates, and strong winds. As a result the soils in the area 
have an aridic moisture regime. 

Rainfall and temperatures are similar to those of low 
latitude or tropical deserts. The survey area nearly 
parallels 33 degrees north latitude along the northern 
boundary (23). Rainfall is meager, erratic, and 
influenced by subtropical high pressure air masses and 
trade winds flowing from the Gulf of California and Gulf 
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of Mexico. Descending air masses have lost most of 
their moisture by the time they reach the survey area. In 
addition to being dry, descending air currents tend to 
dissipate cloud cover and allow more sunlight to heat 
the land. The average annual rainfall of 8.5 inches (20) 
wets the soils to a depth of 15 to 23 inches at Casa 
Grande; however, the soil is dry more than three-fourths 
of the time and thus has a Typic aridic soil moisture 
regime. Rainfall is characterized by a monsoon pattern 
with two distinct periods. Rains during the period from 
November to February are gentle and longer lasting 
than those during July, August, and September, which 
consist of brief and violent thunderstorms. Evaporation 
rates are 15 to 20 times the annual precipitation. Cloud 
cover is minimal. Normally, clear skies prevail 70 
percent of the possible time, and in summer they 
exceed 90 percent. Relative humidity is low, commonly 
15 to 30 percent, and 5 percent humidity is not unusual. 
Strong, desiccating winds in spring and during 
thunderstorms in summer contribute to additions of 
eolian sodium, calcium carbonate, and other sediment. 
Typical wind velocities range from 10 to 40 miles per 
hour. The total number of days with strong winds is 
rather low in the Phoenix basin, as is evidenced by 
coppice dunes being the most common eolian 
landscape feature. Air temperatures are mild in winter. 
Average temperature in December is 55 degrees F. 
Average temperature in July is 105 degrees. Mean 
annual air temperature is 72 degrees. Soil temperatures 
typically are 2 to 6 degrees warmer. Freezing 
temperatures are rare, and the annual frost-free period 
is 250 to 290 days. The average number of days when 
the temperature exceeds 100 degrees is 54. Diurnal 
temperature fluctuations typically are 20 to 30 degrees. 
In this arid environment, mean annual soil temperatures 
exceed 72 degrees, but they are 68 to 70 degrees 
above 2,200 feet. This approximates the boundary 
between the hyperthermic and thermic soil temperature 
regimes. 


Living Organisms 


Living organisms, including higher plants and animals 
as well as bacteria, fungi, lichens, and mosses, 
contribute to soil formation. Their life cycle is governed 
by the desert climate. 

Desert plants have adapted to the limited available 
moisture resulting from low rainfall and high runoff, high 
salt content, desiccating winds, and high evaporation 
rates. Desert vegetation is widely spaced, and scrubby 
plants are common (6). 

Along washes, streams, and areas where the water 
table is at a shallow depth, plants called phreatophytes 
grow. These plants, such as tamarisk (saltcedar) and 
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mesquite, have developed long taproots. The 
halophytes, or salt-loving plants, such as saltgrass, 
iodineweed, and canyon ragweed, occupy areas where 
the soils are high in content of salts and sodium. The 
most abundant plants are the xerophytes. They are in 
upland areas and survive by using a variety of 
mechanisms. Leaflessness during the dry season 
reduces transpiration losses. Shallow and widely 
branching root systems accumulate as much moisture 
as possible during storms. Storage of water during the 
wet season aids survival during the long dry periods. 
Succulents, like cacti, accumulate moisture in pulpy 
stems. Ephemeral or annual plants adapt by completing 
an entire life cycle in a brief period during or 
immediately after a rainy period. Waxy leaves and 
stems and very small stomata reduce loss of moisture 
because of transpiration. Thorns reduce grazing by 
animals. 

Vegetation, including fungi, influences soil formation 
by returning residue to the soil and aiding in 
decomposition. Vegetation is a factor in the transfer of 
minerals in the soil mass and in soil reaction. In 
conjunction with climate and relief, it affects the 
movement of material by leaching (8). 

- Generally, there is little evidence that the sparse 
vegetation associated with the soils in this survey area 
has had any measurable effect on soil development. 
The soils in the survey area typically have less than 0.4 
percent organic carbon in the surface layer. 

Animals and insects adapt to the arid environment by 
unique mechanisms. Most organisms are nocturnal and 
have short life cycles. During extreme drought 
reproduction is severely limited. Small rodents and 
reptiles live underground. Termites and other insects 
may live several feet below the ground. 

Bacteria, nematodes, and other forms of animal life 
aid in the weathering of material and the decomposition 
of organic matter. The larger animals, such as rock 
squirrels, gophers, javelina, and skunks, mainly turn 
and mix the soil during their burrowing activities (29). 

Humans have had a marked effect on soil 
development also. Their cultural activities have 
disturbed the natural balance of certain factors and 
altered related conditions. They have accelerated 
erosion by overgrazing with livestock and by tilling 
sloping areas. Changes in drainage conditions or relief, 
induced by land shaping, also influence soil 
development. Modification of natural fertility differences 
by adding fertilizers, using organic residue, or cropping 
without replacing nutrients also alters the soil-forming 
processes and resulting soil characteristics. 

Two pedons of the Casa Grande series (fine-loamy, 
mixed, hyperthermic Typic Natrargids), one in an 
irrigated area and one in an undisturbed desert area, 
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were selected for sampling (31). The morphology of the 
pedons matched well because they were only 123 
meters apart. The laboratory analysis of the irrigated 
soil showed significant modification of ail analyzed 
properties when compared with the undisturbed site; for 
example, the sodium absorption ratio values had been 
reduced 93 percent. This can be attributed to the 
leaching and soil amendment program initiated by the 
farmer some 30 or more years ago. All of the Casa 
Grande soils under cultivation have undergone 
significant modification from their natural condition. 
Some of their properties have been changed 
permanently. 

As a rule, plants, animals, insects, bacteria, and fungi 
affect the formation of soils by increasing the organic 
matter content of the soils, producing gains or losses in 
plant nutrients, mixing layers, and changing structure 
and porosity. 


Topography 


Topography influences soil formation primarily 
through its effect upon runoff and erasion (25). Aspect 
can be important where slopes are steep. In general, on 
active slopes (more than 45 percent) runoff is greater 
and little moisture is retained in the soil. Because 
moisture is essential in the weathering process, these 
areas have few well developed soil horizons. In these 
areas, erosion caused by excessive runoff results in 
soils being eroded at about the same rate or at a 
greater rate than they are being created by weathering 
from the parent rock or are being deposited as alluvium. 
This results in bedrock being at or near the surface or 
in shallow soils that have only thin, weakly developed 
horizons. Quilotosa soils are an example. 

On the low gradient, stable slopes (less than 15 
percent) the rate of soil erosion is slower than the 
weathering of parent material. Runoff is slow to 
medium, but in some places runoff from higher lying 
slopes supplements the direct precipitation received. 
Slower runoff, with or without additional runoff moisture, 
allows water more time to enter the sail and to 
percolate deeper. Parent material then weathers more 
rapidly. Under these conditions, erosion is slow, 
nutrients are released, plants become established, and 
micro-organisms multiply. The Casa Grande, Contine, 
and Mohall soils are examples of soils on stable slopes. 
These soils have well expressed diagnostic horizons. 
They represent the major part of the cropland 
developed in the area. Stable slopes that are nearly 
level and have uniform soil horizons below the surface 
are easily modified to fit present irrigation water delivery 
systems. 

Soils that formed on metastable slopes (15 to 45 
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percent) have medium or rapid runoff. Erosion on these 
slopes occurs at a moderate rate. Soil development 
occurs, but horizonation is not well expressed. Many 
areas have incipient cambic or calcic horizons. No 
diagnostic horizons other than an ochric epipedon 
develop, mostly because they are too thin. Soils of the 
Cellar and Akela series are examples. 

Some soils on plane or concave surfaces receive 
large quantities of runoff moisture and the 
accompanying sediment. These are active surfaces. 
Under these circumstances accumulations exceed the 
rate of soil development. Soils of the Gadsden, Gilman, 
and Glenbar series are examples. 


Time 


The soils in this survey area have a wide range in 
profile characteristics. Researchers, such as Parsons 
(18), have determined that certain of these 
characteristics require a long period of time to become 
well expressed. Other profile characteristics might 
develop in shorter periods of time, but they require 
climatic conditions similar to those known to have 
occurred only in the distant past. Four divisions of time 
will be used to help explain these variations. They are 
early to middle Pleistocene (more than 250,000 years 
before the present), late Pleistocene (12,000 to 250,000 
years before the present), early Holocene (5,000 to 
12,000 years before the present), and late Holocene or 
Recent (less than 5,000 years before the present). Soil 
investigations seem to indicate this kind of timespan, 
but lack of more precise data prevents greater 
precision. 

The early to middle Pleistocene time range was 
selected to help describe and separate soils thought to 
be very old (Paleargids and Durorthids) from soils that 
appear to be somewhat younger. Also, it is a time 
determined to be significant for the development of 
petrocalcic horizons and duripans (9). Late Pleistocene 
encompasses soils thought to be paleosols, but not 
ancient Haplargids, such as Mohall and Contine soils. 
The date of 12,000 years before the present was 
chosen as the end of the period of development of soils 
having well developed diagnostic horizons. Researchers 
agree that about this time a long period of climatic and 
geologic stability ended. Climatic changes after this 
approximate date fluctuated widely. By about 5,000 
years before the present, the climate had become very 
similar to the one we experience today. Again, 
researchers, such as paleontologists and 
paleobotanists, agree that the change occurred about 
4,000 to 5,000 years before the present. A date of 
8,000 years before the present could have been used, 
but since radiocarbon dating puts most Camborthids at 
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about 3,500 years of age, the date of 5,000 years 
before the present accomplishes a separation. 


Landforms, Geomorphic Surfaces, and Soils 


Landforms are three-dimensional parts of a 
landscape that have similar characteristics. They 
generally are recognizable because they are significant 
in some way (19). Geomorphic surfaces (78) typically 
relate to the parts of the landscape that formed at about 
the same time. From the lowest geomorphic surface on 
the landscape to the highest, they follow a chronological 
sequence from youngest to oldest. It is not uncommon 
for a landform to have two or more geomorphic 
surfaces within its boundaries. The following landforms 
are recognized in this survey area: flood plains, alluvial 
fans, low stream terraces, high fan terraces, hilislopes, 
and mountain slopes. In this section an attempt is made 
to correlate the geomorphic surfaces on each of these 
landforms with those identified by Parsons (16, 17, 18) 
and Gile and others (70). Parsons’ studies were carried 
out along the Colorado River near Lake Havasu City, 
Arizona. Gile and others studied an area near Las 
Cruces, New Mexico; this study is known as the “Desert 
Project.” Specifically, the effects of soil age, soil 
climate, and parent material are described in this 
section. 

The soils examined and described in this survey area 
appear to have evolved as a result of a wide variety of 
past climatic conditions. Soils that show extensive 
weathering obviously could not have developed under 
the present conditions. The climate required for the 
development of argillic horizons, duripans, petrocalcic 
horizons, and probably most calcic horizons must have 
been cooler and wetter than the present climate. 
Research at the Desert Project suggests that for some 
time prior to the last interglacial period (10,000 to 
12,500 years before the present) the average annual 
precipitation was probably more than 30 inches and 
temperatures were cool. These conditions allowed the 
weathering of minerals, leaching of cations, oxidation of 
iron and other minerals, accumulation of organic matter, 
and deepening of profiles. At the same time landscapes 
were stabilized by organic matter that accumulated in 
the surface layer. Major changes in climate appear to 
have triggered the erosion of soils at higher elevations, 
with subsequent deposition of sediment at lower 
elevations. Soil scientists have been able to recognize 
these changes and identify the different soils that 
developed. Seven landforms were identified. The 
geomorphic surfaces within these landforms have at 
least three major differences in climate and four 
different ages. Hillslopes were not considered among 
the six geomorphic surfaces. Climate does not appear 
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to be as important as surface stability on hillslopes; 
therefore, hillslopes are discussed as a landform. 

Flood plains landform.—Flood plains are the lowest 
landform on the landscape. The lowest, near Lake 
Havasu City, was called the Earp surface by Parsons 
(18). He identified the slightly higher lying flood plain as 
Cimarron Lake. Both the Earp and Cimarron Lake 
surfaces are called arroyo (channel and fan) alluvium in 
the Desert Project by Gile (9). Both researchers 
consider these surfaces to be late Holocene. The lower 
of the two flood plains has the low relief of bar and 
channel topography typically associated with lateral 
accretion deposits (72). Included features are stream 
channels and associated filled channels. Shallow 
anastomosing, or braided, channels parallel the stream. 
Calcareous stream alluvium generally consists of 
roughly stratified, coarse grained material. Vegetation is 
sparse or absent. Regular flooding inundates this active 
surface. Rapid changes result from the shifting of 
alluvium. This lower flood plain is represented by flat- 
bottomed flood plains (washes) that are associated with 
steep-sided fan terraces as well as with the stream 
channels of the Santa Rosa Wash and the Santa Cruz 
and Gila Rivers. In some third-order valleys, the two 
flood plains are not separable (17). This barren, 
unprotected stream alluvium is a major source of 
calcareous eolian sediment. Flood plains began to form 
only a short time ago. In fact, in a few places metallic 
artifacts have been found in similar stream alluvium; 
hence, a postsettlement date is appropriate (30). 

Soils of the flood plains landform are typified by 
Torrifluvents and Torriorthents, such as the Antho and 
Carrizo soils. Having formed on a dynamic flood plain, 
these soils display little evidence of soil formation in the 
unconsolidated, finely stratified, sandy or gravelly 
stream alluvium. Organic matter content is less than 1 
percent and along with content of soluble salts, such as 
calcium carbonate, decreases irregularly as depth 
increases (27). 

The higher of the two flood plains has undulating 
bars and channels oriented approximately parallel to the 
stream. The height of the bars and the width of the 
channels are related to stream competence (30). Broad, 
slightly concave flats and cut-and-fill channels (17) are 
presently associated with overflow channels of rivers 
and washes. Longitudinal stream profiles with 
segmented gradients reflect the complex and dynamic 
nature of this depositional environment. On the Santa 
Cruz Flats, floodwaters spread across a wide area. The 
texture of the unconsolidated stream alluvium generally 
is loam to clay, although sandy loam is present in some 
areas. Small amounts of gypsum are present in some 
places. 

The age of this higher flood plain is estimated to be 
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less than 3,290 years before the present on the basis of 
carbon-14 dating of similar landforms. The partial 
abandonment of this geomorphic surface probably 
occurred less than 550 years before the present (30). 

The soils that formed on this higher flood plain are 
Torrifluvents. Representative soils are those of the 
Gadsden, Gilman, Ginland, and Glenbar series. These 
soils are stratified and exhibit little development except 
for a dark colored epipedon and dark colored buried 
horizons in which the organic matter content 
approaches 1 percent. Such a large amount of organic 
matter is rare in the surrounding soils; therefore, it is 
probable that these soils formed in place under 
vegetation growing during wetter seasons and before 
these horizons could be buried by sediment lower in 
content of organic matter. 

The Gadsden soils have a clay content of more than 
40 percent. The clearly stratified alluvium normally 
displayed in stream alluvium has been nearly 
obliterated because of the vertic properties of these 
soils. The Pimer soils have a clay content of 25 to 34 
percent and a silt content of more than 45 percent. The 
high silt content of these soils is a result of the 
deposition environment induced by the low gradient of 
the higher flood plain in relation to the stream channel. 
The organic matter content of Gadsden and Pimer soils 
is about 2 percent. 

The Ginland and Trix soils formed in stream alluvium 
deposited in sags and flood plain playas on the relict 
basin floor. As the floodwaters of the stream channels 
moved along the low gradient of the relict basin floor, 
minor changes in topography caused the floodwaters to 
either concentrate or spread widely. Cutting and 
backfilling ensued. Recent alluvial flats and flood plain 
playas were formed (19). These elongated components 
of the flood plain are braided alternately with shallow 
cut-and-fill channel segments. 

Alluvial fans landform.—tn this survey area shallow 
anastomosing channels radiate across broad, low angle 
coalescent alluvial plains. All alluvial fans are closely 
related in age and are considered to be a single 
geomorphic surface. These active surfaces formed 
when runoff debouched from the higher adjacent flood 
plains and hillslopes and spread thin sheets of 
calcareous fan alluvium across the surface. It is in this 
environment that the Cuerda, Valencia, and Why soils 
developed. Valencia soils have a cambic horizon that 
formed in early Holocene alluvium 20 to 40 inches thick. 
A fine-loamy paieosol that has a weil developed argillic 
horizon is below the cambic horizon. Cuerda and Why 
soils have more than 40 inches of this same alluvium. 
Buried soils are 40 to 60 inches or more from the soil 
surface. The development of cambic horizons in the 
overlying sediment suggests that it is late Holocene. 
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The fact that the soils buried by this Holocene sediment 
are paleosols suggests that the buried sediment is 
Pleistocene in age. In the Desert Project (9), sails that 
have a cambic horizon were determined to be less than 
8,000 years old. Where the sediment onlaps the relict 
basin floor, the alluvial fan is continuous, broad, and 
gently sloping. 

Stream terraces landform.—tThe series of terraces 
along the Santa Cruz River and Santa Rosa Wash are 
closely related in age and are considered as a single 
geomorphic surface. This surface represents the oldest 
geomorphic surface associated with the present 
drainage systems in southern Arizona. It has the bar 
and channel morphology typical of abandoned flood 
plains associated with aggrading streams (12). Bars and 
channels are not prominent because they have been 
modified by eolian sediment and by overflow deposits 
that partially filled the channels. The drainage system is 
integrated. Deposits consist of weakly consolidated 
stream alluvium that is dominantly silt and clay and in 
some places contains small amounts of gypsum. A faint 
desert varnish, or patina, exists on some rock 
fragments (78). 

Near Lake Havasu City the age of the deposits below 
a geomorphic surface called Arch Creek by Parsons 
(18) was determined by carbon-14 dating methods. The 
ages obtained range from a minimum of 3,270 years 
before the present to a maximum of about 10,000 years 
before the present. This early Holocene timespan 
corresponds with similar carbon-14 dates for low stream 
terraces in southern Arizona and in other western states 
(76). A similar conclusion was obtained for a small area 
of the Rio Grande stream terrace in the Desert Project 
(9). 

Typical soils of the stream terraces landform, which 
is also a geomorphic surface, are the Camborthids, 
such as those of the Marana, Saminiego, and Sasco 
series. These soils formed on this geomorphic surface 
because it has been stable for the relatively short 
period of time required for cambic horizons to develop. 
Calcium carbonate coats vertical ped faces in the 
cambic horizons and has accumulated in pores and root 
channels below. This is the youngest geomorphic 
surface on which soils with stage | carbonate 
accumulations occur (10). Organic matter content is 
comparatively high throughout the profile. Variations in 
content with depth suggest that it either accumulated in 
place when this surface was still a flood plain or that it 
was inherited from alluvial parent material. The water 
table beneath this surface is very deep, which 
precludes the possibility of the capillary induced rise of 
salts that is common to soils on flood plains and low 
stream terraces. Headward erosion and piping adjacent 
to terrace escarpments are serious problems. 
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The Santa Cruz Reservoir Project of 1911, conceived 
by Colonel Epes Randolph, General L.H. Manning, and 
a Mr. Griffith and associates, planned for the 
construction of a dam that was to form the Santa Cruz 
Reservoir and construction of diversion canals to this 
reservoir from the Santa Cruz and Santa Rosa Rivers 
(7). The site of this reservoir is a natural depression at 
their confluence. 

The diversion of the Santa Cruz River across the low 
stream terraces has caused extensive soil erosion. The 
headward erosion associated with the downcutting of 
the diverted Santa Cruz River has occurred at an 
incredible rate. The flood of October 1983 and 
subsequent erosion of Greene’s Canal (Santa Cruz 
River Diversion) resulted in a 20 percent increase in the 
carrying capacity of the canal. Greene’s Canal has been 
incised and widened dramatically, establishing the fact it 
is a terrace or cut surface. 

Overbank flooding during major events deposits thin 
strata of silt but does not inhibit soil development. The 
Sasco, Saminiego, and Marana soils that developed in 
this material are not extensive in southern Arizona. 

Relict basin floors landform.—This complex of 
geomorphic surfaces is the main valley floor in the 
Phoenix basin that has been accumulating fine grained 
alluvial sediment for several million years (27). It does 
not have an integrated drainage system, although a few 
narrow flood plains cross the surface. Paleosols are 
common, and some are associated with one of a 
sequence of four major zones of lime accumulation, two 
of which are cemented. Also, slopes are less than 1 
percent and content of rock fragments is less than 2 
percent. Almost all soils have either fine lime nodules or 
mottles indicative of a relict water table at a depth of 3 
to 6 feet. 

Young alluvium, probably of early Holocene age, 
overlies these old deposits in some places. These 
deposits appear to be the alluvium washed from 
adjacent fan terraces during the period of landscape 
instability in late Pleistocene-early Holocene time. 
Research at the Desert Project demonstrates the 
multiepisodic nature of some landscapes. Soil 
development and research from the Desert Project 
would indicate three, and possibly four, episodes of 
deposition and development. 

The oldest soils on this landform are those of the La 
Palma series. These soils developed in calcareous, 
nongravelly alluvium. They have an argillic horizon 
above a petrocaicic horizon at a depth of 20 to 40 
inches. It appears that a water table was perched above 
the petrocalcic horizon until pumping for irrigation 
removed it in the 1800’s. 

La Palma soils are thought to occupy geomorphic 
surfaces similar to those called Fort Mohave, near Lake 
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Havasu City, by Parsons (78) and La Mesa, near Las 
Cruces, New Mexico, by Gile (9). Thus, La Palma soils 
are probably at least Pleistocene in age. Use of 
Parsons’ data would lead to the conclusion that this part 
of the relict basin floor, and therefore the La Palma 
soils, is of late Pleistocene age. Studies by Gile (9) at 
the Desert Project placed soils with petrocalcic horizons 
on the La Mesa surface. The Paleargids there are 
similar to the La Palma soils in this survey area. Dating 
methods on selected ash deposits suggest an age of 
400.000 years before the present. Carbon-14 dating of 
organic and inorganic carbonates indicates that a water 
table was present 22,000 to 29,000 years before the 
present. As with the La Palma soils, research shows 
that the stage lV cementation (10) was accomplished 
well before the water table developed (9). These soils 
then can be considered to be early to middle 
Pleistocene in age. 

Casa Grande soils are representative of Typic 
Natrargids. These soils are also on the relict basin 
floors landform. Parsons identified a similar Surface as 
Fort Mohave. near Lake Havasu City, and considered it 
to be late Pleistocene in age. At the Desert Project it 
would be correlated with a surface of the same age— 
Jornada I-Middle Pleistocene. National Soil Survey 
Laboratory data (27) for this survey area and adjacent 
survey areas indicate that these soils are on the coarse 
side of the fine-loamy particle-size class. Clay content is 
about 12 percent in the upper 10 inches, is about 18 
percent in the next 10 inches, and reaches a maximum 
of about 22 percent at a depth of 30 inches. Below a 
depth of 30 inches clay content is 15 to 20 percent 
lower than that in the horizon above. Before irrigation 
the sodium adsorption ratio follows a similar but more 
complicated pattern. It increases from 45 to 100 ata 
depth of about 10 inches, decreases to about 80 or less 
at a depth of 20 inches, and then increases again to 
about 90 at a depth of 30 inches. After a decrease to 
about 50 at a depth of 40 inches, the sodium adsorption 
ratio increases steadily with increasing depth to 100 
and to as much as 212. Electrical conductivity ranges 
from 4 to 8 millimhos per centimeter in the upper 10 
inches and from 14 to 17 millimhos per centimeter at a 
depth of 10 to 40 inches. Below a depth of 40 inches it 
decreases Slightly to about 10. The data also show that 
the calcic horizon commonly is about 8 inches thick and 
has a calcium carbonate equivalent of 15 to 18 percent 
at a depth of 30 inches (fig. 7). One pedon sampled in 
the survey area did not have 15 percent calcium 
carbonate equivalent in any horizon. If the clay content, 
content of fine sand on a clay-free basis, sodium 
adsorption ratio, and calcium carbonate equivalent are 
examined together, it becomes evident that the 
weathering profile is strongly expressed. The sand 
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content on a Clay-free basis shows that all four pedons 
sampled have very uniform parent material to a depth of 
at least 40 inches and, for most pedons, to a depth of 
60 inches; therefore, changes in content of clay, 
sodium, and calcium carbonate can be attributed to 
pedogenesis. 

The sodium adsorption ratio and calcium carbonate 
content show maxima at a depth of about 12 inches 
and again at a depth of about 30 inches. Clay content is 
also highest at a depth of about 30 inches. It would 
appear that the major part of the sodium and calcium 
carbonate is moving downward along with the alluvial 
clay. These characteristics probably can be attributed to 
the paleoclimate. The upper maxima for sodium and 
calcium carbonate could be the depth of leaching of 
eolian sediment deposited in Holocene time. These 
upper maxima coincide with the depth of wetting in the 
present climate. 

Soils of the Mohall series are a good example of the 
soils on relict basin floors that are classified as 
Haplargids. Research by Parsons (18) establishes soil 
age as late Pleistocene. The Desert Project suggests 
that Haplargids on this geomorphic surface could be 
either Middle or Late Pleistocene in age; their textures 
indicate some similarity with La Palma soils. These soils 
have a light brown argillic horizon that begins at a depth 
of about 5 inches and continues to a depth of about 46 
inches. Texture is mostly clay loam, but a few pedons 
have thin horizons of clay. The clay content is about 25 
percent at a depth of 6 inches, 32 percent at a depth of 
about 25 inches, and 20 to 30 percent at a depth of 
about 40 inches. Most pedons show a rapid but erratic 
increase to near maximum clay content at a depth of 
about 10 inches. Clay content remains high to a depth 
of about 30 inches and then decreases gradually and 
uniformly to about 20 percent at a depth of about 48 
inches. The clay maximum for all pedons sampled is 
more than 27 percent (fig. 8). 

The weathering of clay seems to be substantial. 
Maxima appear to be nearly double the amount 
supplied in the parent material. It is possible that both 
the erratic increase in the upper horizon and the high 
clay maxima are the result of additions of eolian clay in 
Holocene time (9). Clay films are moderately thick and 
discontinuous. 

Organic matter accumulations have been very small. 
Oxidation by high temperatures or erosion by water and 
wind has kept maxima at about an average of 0.5 
percent for the upper 15 inches. Cultivated areas, 
though not sampled extensively, seem to have only 
slightly higher values. Availability of plant nutrients is 
affected. Compaction by tillage implements is a severe 
problem because of the lack of organic matter residue 
to balance the weakly cemented soil aggregates. At the 


Pinal County, Arizona, Western Part 


0 5 10 

° 
) 
Q 
Q ies 
OER ag 
o 

10 0 
0 
0 
@ 
o 
Q 
Q 

20 7 
o 


DEPTH (IN INCHES) 
WwW 
fa) 


40 


50 


60 


% clay 


——— % fine sand on clay-free basis 


PERCENTAGE 
15 20 25 30 
\ 
\ 
! 
! 
es | 
PPE ed ! 
oe ee | 
Peet 
Ve 
aN 
\ 
/ 
f 
/ 
/ 
/ 
f 
en 
te, 
\ 
Po 8 \ 
carn) \ 
5 | 
ie) 
4 | 
5 | 
Fe | 
° | 
“ \ 
‘ \ 
\ 
Q \ 
4 \ 
9 \ 
Q 
/ 
“ / 
8 / 
© / 
/ 
a‘ / 
9 / 
Q 


2 © © % calcium carbonate equivalent 


SAR--values are scale x 3 


Figure 7.—Depth/property curves showing some of the characteristics of the Casa Grande soils. 


Desert Project it was determined that organic matter is 
being lost to erosion on these kinds of soil. 


Content of sodium is very low in the upper horizons 


and increases steadily as depth increases. Sodium 
adsorption ratios follow a very definite pattern. They are 
less than 2 to a depth of 30 inches, and then they 
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Figure 8.—Depth/property curves showing some of the important characteristics of the Mohall soils. 


increase to about 10 at a depth of 40 inches. Below a 
depth of 40 inches, increases are slow and regular as 
depth increases. These data suggest that the sodium 

adsorption ratio in the parent material was as much as 


20 25 30 35 


10 throughout the profile. Leaching of soluble minerals 
drastically reduced the amount in the upper horizon. In 
most places, however, the sodium has not been 
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leached to a depth beyond the reach of capillary rise if 
the soils are irrigated. 

Calcium carbonate is leached deeply. Maxima of 20 
to 30 percent occur at a depth of 40 to 50 inches. The 
highest content occurs just below the area of maximum 
clay accumulation. This seems to indicate that 
carbonates are being leached faster than clay is 
accumulating. A small amount of carbonates might have 
been deposited as eolian sediment after the clay had 
migrated; however, the weathering of the soil profile is 
well expressed by these clay and lime accumulations. 
This reinforces the conclusion that calcium carbonate 
must be removed before clay can migrate. It is apparent 
that there has not been any significant addition during 
Holocene time; small accumulations and subsequent 
leaching could have occurred in late Holocene time. 

The Mohall soils are thought to have formed in fan 
alluvium, whereas the Casa Grande soils are thought to 
have formed in stream alluvium. Calculations of content 
of fine sand on a clay-free basis show the percentage 
for both soils to be similar. Mohall soils are clay loam or 
clay in their horizons of maximum clay accumulation. 
The Casa Grande soils are sandy clay loam in the 
similar horizons. Clay content of the argillic horizon in 
the Casa Grande soils is about 10 percent less than 
that of the Mohall soils. 

The Mohall soils on the relict basin floor commonly 
occupy the outer edges adjacent to fan terraces. If the 
surrounding fan terraces supplied the parent material, 
the Mohall soils are in their expected location. The 
Casa Grande soils are on a cone-shaped alluvial 
deposit that has its apex pointed upstream to the Santa 
Cruz River. It is downstream of the block-faulted ridge 
between Picacho Peak and the Saminiego Hills. It 
would appear that changes in gradient below this 
saddle caused the Santa Cruz River to abandon this 
huge alluvial fan in Pleistocene time. The Casa Grande 
soils occupy slightly higher positions on the relict basin 
floor than do the Mohall soils. 

Differences in clay content could be explained in 
either of two ways. If clay content for both series were 
similar initially, more complete leaching would have 
taken place if the clay had been sodium dispersed. 
Interstitial pore space allows free flow of individual clay 
particles; thus, the Casa Grande soils have about 10 
percent less clay. It is also likely that the clay content of 
the parent materia! is now reflected in the texture of the 
argillic horizon. If the fan alluvium had been carried in 
floodwater at or near maximum bedload and then 
deposited on nearly level slopes as a viscous material, 
little or no clay would have been sorted out and carried 
to lower slopes. The stream alluvium parent material of 
the Casa Grande soils has traveled a long distance and 
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thus has had the opportunity to be sorted before 
deposition. 

Denure and Dateland soils occupy a geomorphic 
surface of the relict basin floors landform that seems to 
correlate with the surface called Fort Mohave, at Lake 
Havasu City, by Parsons and Organ, and near Las 
Cruces, New Mexico, by Gile. The Fort Mohave surface 
is considered to be late Pleistocene by Parsons. Gile 
has shown by means of a series of radiocarbon dates 
that the Camborthids of the Organ surface are no older 
than late Holocene (about 2,600 to 4,000 years before 
the present). Ail of the Camborthids in this survey area 
exhibit youthful profiles. The cambic horizon has 
subangular blocky structure. Carbonates are only 
partially leached. Carbonate accumulation occurs as 
fillings in roots and pores, as masses, and as coatings 
on the undersides of pebbles. The clay content is about 
7 percent, and there is no accumulation. Also, there is 
no increase in horizon chroma, which indicates that 
there has been little or no oxidation of weatherabie 
minerals. Soil Survey Investigations Staff data show 
that the calcium carbonate equivalent increases from 1 
to 2 percent at a depth of 30 inches. At a depth of 
about 16 inches water extractable cations, such as 
calcium and sodium, increase by a factor of 2 or more. 
This coincides with the depth of wetting, which has 
been determined to be 15 to 23 inches depending on 
the texture of the soil. It is probable that these soils are 
late Holocene, as suggested by Gile. 

Low fan terraces landform.—This complex of 
geomorphic surfaces seems to be composed of at least 
two geomorphic surfaces on the largest and lowest of a 
series of three fan terraces. This complex onlaps the 
relict basin floor complex. It exhibits multiepisodic 
deposition from degrading landforms above, just as 
does the relict basin floors landform. A similar landform 
was called Fort Mohave geomorphic surface, near Lake 
Havasu City, by Parsons (78). He assigned it a late 
Pleistocene age. A similar landform in the Desert 
Project, near Las Cruces, New Mexico, is the Organ- 
Isaack's Ranch-Jornada II complex of geomorphic 
surfaces (9). The Organ surface was thought to be of 
Holocene age; Jornada Il, late Pleistocene; and 
Isaack's Ranch, intermediate in age. 

Soils on these fan terraces are those of the 
Dateland, Denure, Gunsight, Laveen, Mohall, Momali, 
Pajarito, and Tremant series. Dateland, Denure, 
Momoli, and Pajarito soils are Camborthids. The Desert 
Project placed similar Camborthids on the Organ 
surface and assigned them mostly a late Holocene age. 
Gunsight and Laveen soils are Calciorthids that 
developed in parent material that was high in content of 
calcium carbonate and was high and low in content of 
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gravel, respectively. These soils correlate well with the 
Calciorthids of the late Pleistocene-early Holocene 
Isaack’s Ranch geomorphic surface. Mohall sails in 
areas of this landform are on a geomorphic surface 
similar to that of Issack’s Ranch. These Mohail soils 
appear to be similar to those previously described on 
relict basin floors. It is suspected that laboratory data 
would confirm a separation of the apparently older 
Mohall soils of the relict basin floor complex from the 
Mohall soils on fan terraces. No observable differences 
could be ascertained, and therefore they are mapped as 
the same soils. Because slope and location on the 
landscape are different, they can easily be separated at 
a later date if data warrant. 

The Gunsight soils represent the Calciorthids (fig. 9) 
of the low fan terraces landform. Gunsight landscapes 
are dissected and are stable or metastable. The slow 
erosion plus steady additions of calcium carbonate by 
wind and precipitation seem to have prevented the 
leaching of carbonates. It appears that the gravel is a 
reliable dust trap. Data show that maximum 
accumulations of about 33 percent calcium carbonate 
equivalent occur at a depth of about 15 inches. This is 
the approximate depth of wetting in the present climate. 
Carbonate levels decrease to about 20 percent at a 
depth of 40 inches and then remain constant or 
increase slightly as depth increases. These percentages 
will at least double when carbonates are calculated on a 
gravel-free basis. The amount of pebbles increases 
rapidly to 65 to 85 percent, by volume, at a depth of 
about 30 inches. Below this depth the content of 
pebbles either remains constant or increases slowly as 
depth increases. The sodium adsorption ratio follows a 
similar pattern, increasing to about 25 at a depth of 
about 25 inches. It then remains constant or increases 
slowly as depth increases. These data can be 
interpreted to mean that calcium carbonate and sodium 
entered the soil as part of the same Holocene deposits. 
Sodium, which is more soluble, is leached slightly 
deeper. An argillic horizon apparently could not develop 
because the carbonate level was high initially and 
stayed that way for long periods of time. It does nat 
appear to have ever been low enough for illuviation of 
clay. Losses because of leaching and erosion were 
probably offset by eolian accumulations. 

High fan terraces landform.—The two, and in some 
places three, fan terraces in areas of this landform were 
developed by the lowering base level, which 
simultaneously incised and destroyed higher landforms. 
This landform is called the Bullhead geomorphic 
surface, near Lake Havasu City, by Parsons (18). It is 
among the oldest geomorphic surfaces remaining in the 
survey area. It is composed of erosional remnants well 
above the general valley floor. Tectonic uplift and, 
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especially, climatic change probably contributed to the 
base level changes in late Pleistocene-early Holocene 
time. Topography varies from that of stable fan terraces 
and pediments to that of a complex of metastable 
hillslopes (17, 30). The fan terraces on this landform 
seem to correlate well with the middle Pleistocene 
Jornada | surface of the Desert Project. 

Areas of this landform are underlain by basalt and 
pyroclastic rock and by poorly sorted slope alluvium or 
fan alluvium (3). Calcareous dust has likely contributed 
to the parent material (9). This landform, also a 
geomorphic surface, is considered to be middle 
Pleistocene in age because of its position on the 
landscape and the presence of a strong duripan. The 
duripan is considered to be a relict paleosol on the 
basis of stratigraphic and mineralogic evidence for 
lithologic discontinuities. Remnants of similar areas near 
the Table Top and Sawtooth Mountains were protected 
from late Pleistocene erosion by the resistant duripan 
and bedrock. The desert pavement is well expressed 
and has a distinct desert varnish (78). 

Typical soils on these surfaces are those of the 
Cherioni and Cipriano series. They are Durorthids and 
represent the most advanced stage of soil formation in 
the survey area. The Cherioni soils are shallow over 
basalt, and the Cipriano soils formed over gravelly and 
cobbly fan alluvium, The duripan has pendants and a 
thick laminar cap, which indicates stage IV lime 
cementation (9). Gunsight soils occur on these surfaces 
also. 

These are the oldest surfaces recorded by the 
researchers. Relatively long periods of time are required 
for the dissolution, illuviation, and precipitation of silica 
from pyroclastic parent material. Data from the Desert 
Project have shown that the last significant ashfall 
occurred about 600,000 years before the present. 
Volcanic rock and feldspar also could be a source. The 
gravelly, calcareous overburden probably prevented the 
development of an argillic horizon in much the same 
way as it did in the Gunsight soils. 

Hillslopes landform.—This landform has no specific 
age connection; therefore, it is not considered to be a 
single geomorphic surface (30). The topography is well 
dissected and is predominantly steeply sloping. 

Erosion is active in much of the area, and some 
mass movement is evident. In certain areas, however, 
occasional remnants of older geomorphic surfaces are 
present. 

The hillslopes landform can be divided into several 
geomorphic units. Three significant gradient breaks are 
apparent, and they correspond to stable, metastable, 
and active slopes (17). The soils on hillslopes formed in 
slope alluvium derived from granite, basalt, and 
pyroclastics (3). Landscape age is variable. 
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PERCENTAGE 


DEPTH (INCHES) 


% clay (includes carbonate clay) 
--— % fine sand on a clay-free basis 


2° % calcium carbonate equivalent (whole soil) 


per SAR 


* & & % gravel (by weight) (scale x 2) 


Figure 9.—Depth/property curves showing some of the important characteristics of the Gunsight solls. 


The soils on the hillslopes are those of the Akela, 
Cellar, Quilotosa, and Vaiva series. Akela, Cellar, and 
Quilotosa soils are shallow to bedrock and only have an 
ochric epipedon. Vaiva soils, which are Haplargids, are 


representative of soils on stable and metastable 
summits, shoulders, and rock-floored pediments. An 
abrupt boundary between the solum and bedrock 
suggests that these soils are not residual but that they 
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formed in slope alluvium. Landscapes are probably as 
old as early Pleistocene and possibly older. 

Akela and Quilotosa soils are on positions that are 
both metastable (15 to 40 percent slopes) and active 
(more than 40 percent slopes). Where these soils are 
on metastable slopes, incipient cambic horizons and, in 
places, calcic horizons are present. These horizons are 


not diagnostic because they do not meet the thickness 
required by Soil Taxonomy (28). 

Where these and other soils classified as 
Torriorthents occupy active slopes, horizon 
differentiation is difficult to observe. Erosion seems to 
be keeping pace with soil development. 
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Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alkali (sodic) soil. A soil having so high a degree of 
alkalinity (pH 8.5 or higher), or so high a 
percentage of exchangeable sodium (15 percent 
or more of the total exchangeable bases), or both, 
that plant growth is restricted. 

Alluvial fan. The fanlike deposit of a stream where it 
issues from a gorge upon a plain or of a tributary 
stream near or at its junction with its main stream. 

Alluvium. Unconsclidated clastic material deposited by 
running water, including gravel, sand, silt, clay, 
and various mixtures of these materials. 

Area reclaim (in tables). An area difficult to reclaim 
after the removal of soil for construction and other 
uses. Revegetation and erosion control are 
extremely difficult. 

Arroyo. The flat-floored channel of an ephemeral 
stream, commonly with very steep to vertical 
banks cut in alluvium. 

Association, soil. A group of soils or miscellaneous 
areas geographically associated in a characteristic 
repeating pattern and defined and delineated as a 
single map unit. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the 
amount at wilting point. It is commonly expressed 
as inches of water per inch of soil. The capacity, in 
inches, in a 60-inch profile or to a limiting layer is 
expressed as— 


NOP 1OW ss aca Kinase aes dias ue tad 0 to 3.5 
LOW ccgiiels iyar at Pade Seine meee: 3.5 to 5.0 
Moderate .................. eee eee eee 5.0 to 7.5 
Moderately high.......... 0c. cece 7.5 to 10 
FQN septs ach ane erkak Sugeest ares more than 10 


Back slope. The geomorphic component that forms the 
steepest inclined surface and principal element of 
many hillslopes. Back slopes in profile are 


commonly steep, are linear, and may or may not 
include cliff segments. 

Bedrock. The solid rock that underlies the soil and 
other consolidated material or that is exposed at 
the surface. 

Bottom land. The normal floodplain of a stream, 
subject to flooding. 

Boulders. Rock fragments iarger than 2 feet (60 
centimeters) in diameter. 

Brush management. Use of mechanical, chemical, or 
biological methods to reduce or eliminate 
competition of woody vegetation to allow 
understory grasses and forbs to recover, or to 
make conditions favorable for reseeding. It 
increases production of forage, which reduces 
erosion. Brush management may improve the 
habitat for some species of wildlife. 

Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

Caliche. A more or less cemented deposit of calcium 
carbonate in soils of warm-temperate, subhumid to 
arid areas. Caliche occurs as soft, thin layers in 
the soil or as hard, thick beds just beneath the 
solum, or it is exposed at the surface by erosion. 

Capillary water. Water held as a film around soil 
particles and in tiny spaces between particles. 
Surface tension is the adhesive force that holds 
capillary water in the soil. 

Cation. An ion carrying a positive charge of electricity. 
The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 

Cation-exchange capacity. The total amount of 
exchangeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 
grams of soil at neutrality (pH 7.0) or at some 
other stated pH value. The term, as applied to 
soils, is synonymous with base-exchange capacity 
but is more precise in meaning. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
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less than 45 percent sand, and less than 40 
percent silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root 
channels. Synonyms: clay coating, clay skin. 

Coarse fragments. Mineral or rock particles larger than 
2 millimeters in diameter. 

Coarse textured soil. Sand or loamy sand. 

Cobble (or cobblestone). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.6 to 25 
centimeters) in diameter. 

Cobbly soil material. Material that is 15 to 35 percent, 
by volume, rounded or partially rounded rock 
fragments 3 to 10 inches (7.5 to 25 centimeters) in 
diameter. Very cobbly soil material is 35 to 60 
percent of these rock fragments, and extremely 
cobbly soil material is more than 60 percent. 

Complex, soil. A map unit of two or more kinds of soil 
or miscellaneous areas in such an intricate pattern 
or so small in area that it is not practical to map 
them separately at the selected scale of mapping. 
The pattern and proportion of the soils or 
miscellaneous areas are somewhat similar in all 
areas. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of 
concentrated compounds or cemented soil grains. 
The composition of most concretions is unlike that 
of the surrounding soil. Calcium carbonate and 
iron oxide are common compounds in concretions. 

Conservation cropping system. Growing crops in 
combination with needed cultural and management 
practices. If soil improving crops and practices 
used in the system more than offset the soil 
depleting crops and deteriorating practices, then it 
is a good conservation cropping system. Cropping 
systems are needed on all tilled soils. Soil 
improving practices in a conservation cropping 
system include the use of rotations that contain 
grasses and legumes and the return of crop 
residue to the soil. Other practices include the use 
of green manure crops of grasses and legumes, 
proper tillage, adequate fertilization, and weed and 
pest control. 

Consistence, soil. The feel of the soil and the ease 
with which a lump can be crushed by the fingers. 
Terms commonly used to describe consistence 
are— 

Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can 
be pressed together into a lump. 

Firm.—When moist, crushes under moderate 


Soil Survey 


pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 
Plastic—Readily deformed by moderate pressure 
but can be pressed into a lump; will form a “wire” 
when rolled between thumb and forefinger. 
Sticky —Adheres to other material and tends to 
stretch somewhat and pull apart rather than to pull 
free from other material. 

Hard.—When dry, moderately resistant to 
pressure; can be broken with difficulty between 
thumb and forefinger. 

Soft—When dry, breaks into powder or individual 
grains under very slight pressure. 
Cemented.—Hard; little affected by moistening. 

Control section. The part of the soil on which 
classification is based. The thickness varies 
among different kinds of soil, but for many it is that 
part of the soil profile between depths of 10 inches 
and 40 or 80 inches. 

Coppice dune. A small dune of fine-grained soil 
material stabilized around shrubs or small trees. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Crop residue management. Returning crop residue to 
the soil, which helps to maintain soil structure, 
organic matter content, and fertility and helps to 
control erosion. 

Cropping system. Growing crops using a planned 
system of rotation and management practices. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Deferred grazing. Postponing grazing or arresting 
grazing for a prescribed period. 

Delta. A body of alluvium whose surface is nearly flat 
and fan shaped, deposited at or near the mouth of 
a river or stream where it enters a body of 
relatively quiet water, generally a sea or lake. 

Deltaic. Pertaining to or like a delta. 

Dense layer (in tables). A very firm, massive layer that 
has a bulk density of more than 1.8 grams per 
cubic centimeter. Such a layer affects the ease of 
digging and can affect filling and compacting. 

Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Desert pavement. A layer of gravel or coarser 
fragments on a desert soil surface that was 
emplaced by upward movement of fragments from 
underlying sediment or remains after finer particles 
have been removed by running water or wind. 

Desert Project. A study of the relationship between 
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soils and geomorphology in an arid and semiarid 
environment. The fundamental premise was that 
once the relationship was understood it could be 
extrapolated to other areas of similar climate and 
geology. In August 1957, the Desert Soil- 
Geomorphology Project, informally termed “the 
Desert Project,” was started by the Soil Survey 
Investigations, Soil Conservation Service, in Dona 
Ana County, New Mexico. The study was 
terminated in June 1972. 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope 
areas by diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial 
saturation during soil formation, as opposed to 
altered drainage, which is commonly the result of 
artificial drainage or irrigation but may be caused 
by the sudden deepening of channels or the 
blocking of drainage outlets. Seven classes of 
natural soil drainage are recognized: 

Excessively drained—These soils have very high 
and high hydraulic conductivity and low water 
holding capacity. They are not suited to crop 
production unless irrigated. 

Somewhat excessively drained —These soils have 
high hydraulic conductivity and low water holding 
capacity. Without irrigation, only a narrow range of 
crops can be grown and yields are low. 

Well drained. —These soils have intermediate 
water holding capacity. They retain optimum 
amounts of moisture, but they are not wet close 
enough to the surface or long enough during the 
growing season to adversely affect yields. 
Moderately well drained—These soils are wet 
close enough to the surface or long enough that 
planting or harvesting operations or yields of some 
field crops are adversely affected unless artificial 
drainage is provided. Moderately well drained soils 
commonly have a layer with low hydraulic 
conductivity, a wet layer relatively high in the 
profile, additions of water by seepage, or some 
combination of these. 

Somewhat poorly drained—These soils are wet 
close enough to the surface or long enough that 
planting or harvesting operations or crop growth is 
markedly restricted unless artificial drainage is 
provided. Somewhat poorly drained soils 
commonly have a layer with low hydraulic 
conductivity, a wet layer high in the profile, 
additions of water through seepage, ora 
combination of these. 

Poorly drained.—These soils commonly are so wet 
at or near the surface during a considerable part 
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of the year that field crops cannot be grown under 
natural conditions. Poorly drained conditions are 
caused by a saturated zone, a layer with low 
hydraulic conductivity, seepage, or a combination 
of these. 

Very poorly drained—tThese soils are wet to the 
surface most of the time. They are wet enough to 
prevent the growth of important crops (except rice) 
unless artificially drained. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Eluviation. The movement of material in true solution or 
colloidal suspension from one place to another 
within the soil. Soil horizons that have lost material 
through eluviation are eluvial; those that have 
received material are illuvial. 

Eolian soil material. Earthy parent material 
accumulated through wind action; commonly refers 
to sandy material in dunes or to loess in blankets 
on the surface. 

Ephemeral stream. A stream, or reach of a stream, that 
flows only in direct response to precipitation. It 
receives no long-continued supply from melting 
snow or other source, and its channel is above the 
water table at all times. 

Erosion. The wearing away of the jand surface by 
water, wind, ice, or other geologic agents and by 
such processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and 
the building up of such landscape features as 
floodplains and coastal plains. Synonym: natural 
erosion. 

Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature; for example, fire that 
exposes the surface. 

Escarpment. A relatively continuous and steep slope or 
cliff breaking the general continuity of more gently 
slaping land surfaces and produced by erosion or 
faulting. Synonym: scarp. 

Excess alkali (in tables). Excess exchangeable sodium 
in the soil. The resulting poor physical properties 
restrict the growth of plants. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil does not provide a source of gravel or 
sand for construction purposes. 

Excess lime (in tables). Excess carbonates in the soil 
that restrict the growth of some plants. 

Excess salts (in tables). Excess water-soluble salts in 
the soil that restrict the growth of most plants. 

Fan alluvium. More-or-less stratified sediment that 


102 


occupies a pediment immediately downslope from 
its source. Generally, the most gravelly deposits 
are on the upslope side. 

Fan terrace. A relict alluvial fan, no longer a site of 
active deposition, incised by younger and lower 
alluvial surfaces. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the grawth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fine textured soil. Sandy clay, silty clay, or clay. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Forb. Any herbaceous plant not a grass or a sedge. 

Fragile (in tables). A soil that is easily damaged by use 
or disturbance. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Gilgai. Commonly a succession of microbasins and 
microknolls. 

Geomorphic surface. A geomorphic surface represents 
an episode of landscape development. A 
mappable part of the land surface that is defined 
in terms of morphology (such as relief, slope, and 
aspect), origin (such as erosional and 
constructional), age (absolute, relative), and 
stability of component landforms (buried, 
exhumed, relict). 

Gravel. Rounded or angular fragments of rock as much 
as 3 inches (2 millimeters to 7.6 centimeters) in 
diameter. An individual piece is a pebble. 

Gravelly soil material. Materiai that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, as much as 3 inches (7.6 
centimeters) in diameter. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table. 
Water under the surface of the earth regardless of 
the geologic structure in which it is standing or 
moving. Ground water does not include water 
flowing in underground streams with ascertainable 
banks or beds. 

Gully. A miniature valley with steep sides cut by 
running water and through which water ordinarily 
runs only after rainfall. The distinction between a 
gully and a rill is one of depth. A gully generally is 
an obstacle to farm machinery and is too deep to 
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be obliterated by ordinary tillage; a rill is of lesser 
depth and can be smoothed over by ordinary 
tillage. 

Hard rock. Rock that cannot be excavated except by 
blasting or by the use of special equipment that is 
not commonly used in construction. 

Hardpan. A hardened or cemented soil horizon, or 
layer. The soil material is sandy, loamy, or clayey 
and is cemented by iron oxide, silica, calcium 
carbonate, or other substance. 

Hill. A natural elevation of the land surface, rising as 
much as 1,000 feet above surrounding lowlands, 
commonly of limited summit area and having a 
well-defined outline; hillsides generally have 
slopes of more than 15 percent. The distinction 
between a hill and a mountain is arbitrary and is 
dependent on local usage. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics 
produced by soil-forming processes. In the 
identification of soil horizons, an uppercase letter 
represents the major horizons. Numbers or 
lowercase letters that follow represent subdivisions 
of the major horizons. An explanation of the 
subdivisions is given in the Soff Survey Manual. 
The major horizons of mineral soil are as follows— 
A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, a plowed surface horizon, most of which was 
originally part of a B horizon. 

B horizon.—The mineral horizon below an A 
horizon. The B horizon is in part a layer of 
transition from the overlying A to the underlying C 
horizon. The B horizon also has distinctive 
characteristics such as (1) accumulation of clay, 
sesquioxides, humus, or a combination of these; 
(2) prismatic or blocky structure; (3) redder or 
browner colors than those in the A horizon; or (4) 
a combination of these. 

E horizon—The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 

C horizon.—The mineral horizon or layer, 
excluding indurated bedrock, that is little affected 
by soil-forming processes and does not have the 
properties typical of the overlying soil material. 
The material of a C horizon may be either like or 
unlike that in which the solum formed. If the 
material is known to differ from that in the solum, 
the number 2 precedes the letter C. 

R layer—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but it can be 
directly below an A or a B horizon. 
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Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not 
considered but are separate factors in predicting 
runoff. Soils are assigned to four groups. In group 
A are soils having a high infiltration rate when 
thoroughly wet and having a low runoff potential. 
They are mainly deep, well drained, and sandy or 
gravelly. In group D, at the other extreme, are 
soils having a very slow infiltration rate and thus a 
high runoff potential. They have a claypan or clay 
layer at or near the surface, have a permanent 
high water table, or are shallow over nearly 
impervious bedrock or other material. A soil is 
assigned to two hydrologic groups if part of the 
acreage is artificially drained and part is 
undrained. 

Igneous rock. Rock formed by solidification from a 
molten or partially molten state. Major varieties 
include plutonic and volcanic rock. Examples are 
andesite, basalt, and granite. 

Illuviation. The movement of soil material from one 
horizon to another in the soil profile. Generally, 
material is removed from an upper horizon and 
deposited in a lower horizon. 

Impervious soil. A soi! through which water, air, or 
roots penetrate slowly or not at all. No soil is 
absolutely impervious to air and water all the time. 

Intake rate. The average rate of water entering the soil 
under irrigation. Most soils have a fast initial rate; 
the rate decreases with application time. 
Therefore, intake rate for design purposes is not a 
constant but is a variable depending on the net 
irrigation application. The rate of water intake in 
inches per hour is expressed as follows— 
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Intermittent stream. A stream, or reach of a stream, 
that flows for prolonged periods only when it 
receives ground-water discharge or long, 
continued contributions from melting snow or other 
surface and shallow subsurface sources. 

Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are— 
Border.—Water is applied at the upper end of a 
strip in which the lateral flow of water is controlled 
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by small earth ridges called border dikes, or 
borders. 

Basin —Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Drip (or trickle)—Water is applied slowly and 
under low pressure to the surface of the soil or 
into the soil through such applicators as emitters, 
porous tubing, or perforated pipe. 
Furrow.—Water is applied in small ditches made 
by cultivation implements. Furrows are used for 
tree and row crops. 

Sprinkler—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 

Landform. Any physical, recognizable form or feature of 
the earth’s surface, having a characteristic shape 
and produced by natural causes. It includes major 
forms such as a plain, plateau, or mountain and 
minor forms such as a hill, valley, slope, esker, or 
dune. Taken together, the landforms make up the 
surface configuration of the earth. The “landform” 
concept involves both empirical description of a 
terrain (land surface form) class and interpretation 
of genetic factors (natural cause). 

Large stones (in tables). Rock fragments 3 inches (7.5 
centimeters) or more across. Large stones 
adversely affect the specified use of the soil. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Light textured soil. Sand or loamy sand. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay 
particles, 28 to 50 percent silt particles, and less 
than 52 percent sand particles. 

Low strength. The soil is not strong enough to support 
loads. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Metamorphic rock. Rock of any origin altered in 
mineralogical composition, chemical composition, 
or structure by heat, pressure, and movement. 
Nearly all such racks are crystalline. 

Mineral soil. Soil that is mainly mineral material and 
low in organic material. Its bulk density is more 
than that of organic soil. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Miscellaneous area. An area that has little or no 
natural soi! and supports little or no vegetation. 

Moderately coarse textured soil. Coarse sandy loam, 
sandy loam, or fine sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, or silty clay loam. 
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Morphology, soil. The physical makeup of the soil, 
inctuding the texture, structure, porosity, 
consistence, color, and other physical, mineral, 
and biological properties of the various horizons, 
and the thickness and arrangement of those 
horizons in the soil profile. 

Mottling, soil. Irregular spots of different colors that 
vary in number and size. Mottling generally 
indicates poor aeration and impeded drainage. 
Descriptive terms are as follows: abundance—few, 
common, and many, size—fine, medium, and 
coarse; and contrast—faint, distinct, and prominent. 
The size measurements are of the diameter along 
the greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, 
more than 15 millimeters (about 0.6 inch). 

Mountain. A natural elevation of the land surface, rising 
more than 1,000 feet above surrounding lowlands, 
commonly of restricted summit area (relative to a 
plateau) and generally having steep sides and 
considerable bare-rock surface. A mountain can 
occur as a single, isolated mass or in a group 
forming a chain or range. 

Munsell notation. A designation of color by degrees of 
three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color with 
hue of 10YR, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, 
boron, and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Pan. A compact, dense layer in a soil that impedes the 
movement of water and the growth of roots. For 
example, hardpan, fragipan, claypan, plowpan, and 
traffic pan. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called “a soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percs slowly (in tables). The slow movement of water 
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through the soil, adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. 
Permeability is measured as the number of inches 
per hour that water moves downward through the 
saturated soil. Terms describing permeability are— 


Very slow 0.00.0... eee less than 0.06 inch 
SIOW. at wren stent Sindin taatans 0.06 to 0.2 inch 
Moderately slow................. 0.2 to 0.6 inch 
Moderate ................ 0.6 inch to 2.0 inches 
Moderately rapid.............. 2.0 to 6.0 inches 
POIs 9 ciaseiies Gal dorgke Gee, exe a he 6.0 to 20 inches 
Very rapid ................ more than 20 inches 


Phase, soil. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, stoniness, and thickness. 

pH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of 
moisture content within which the soil remains 
plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Playa. The generally dry and nearly level lake plain that 
occupies the lowest parts of closed depressional 
areas, such as those on intermontane basin floors. 
Temporary flooding occurs primarily in response to 
precipitation and runoff. 

Plowpan. A compacted layer formed in the soil directly 
below the plowed layer. 

Ponding. Standing water on soils in clased 
depressions. The water can be removed only by 
percolation or evapotranspiration. 

Poor filter (in tables). Because of rapid permeability or 
an impermeable layer near the surface, the soil 
may not adequately filter effluent from a waste 
disposal system. 

Poorly graded. Refers to a coarse grained soil or soil 
material consisting mainly of particles of nearly the 
same size. Because there is little difference in size 
of the particles, density can be increased only 
slightly by compaction. 

Potential native plant community. The plant 
community on a given site that will be established 
if present environmental conditions continue to 
prevail and the site is properly managed. (See 
Climax plant community.) 

Potential rooting depth (effective rooting depth). 
Depth to which roots could penetrate if the content 
of moisture in the soil were adequate. The soil has 
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no properties restricting the penetration of roots to 
this depth. 

Productivity, soil. The capability of a soil for producing 
a specified plant or sequence of plants under 
specific management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent 
material. 

Proper grazing use. Grazing at an intensity that 
maintains enough cover to protect the soil and 
maintain or improve the quantity and quality of the 
desirable vegetation. This increases the vigor and 
reproduction of the key plants and promotes the 
accumulation of litter and mulch necessary to 
conserve soil and water. 

Range condition. The present composition of the plant 
community on a range site in relation to the 
potential natural plant community for that site. 
Range condition is expressed as excellent, good, 
fair, or poor on the basis of how much the present 
plant community has departed from the potential. 

Rangeland. Land on which the potential natural 
vegetation is predominantly grasses, grasslike 
plants, forbs, or shrubs suitable for grazing or 
browsing. It includes natural grasslands, savannas, 
many wetlands, some deserts, tundras, and areas 
that support certain forb and shrub communities. 

Range site. An area of rangeland where climate, soil, 
and relief are sufficiently uniform to produce a 
distinct natural plant community. A range site is 
the product of all the environmental factors 
responsible for its development. It is typified by an 
association of species that differ from those on 
other range sites in kind or proportion of species 
or total production. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to 
pH 7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The 
degrees of acidity or alkalinity, expressed as pH 


values, are— 
Extremely acid ............... eee below 4.5 
Very strongly acid ................... 4.5 to 5.0 
Strongly acid... 6... cece eee eee 5.1 to 5.5 
Medium acid ....................02.. 5.6 to 6.0 
Slightly acid... 6... eee eee 6.1 to 6.5 
Neutral oo... 0... eee 6.6 to 7.3 
Mildly alkaline ................. 0000s 7.4 to 7.8 
Moderately alkaline .................. 7.9 to 8.4 
Strongly alkaline... 00... 8.5 to 9.0 
Very strongly alkaline............ 9.1 and higher 


Rill. A steep-sided channel resulting from accelerated 
erosion. A rill generally is a few inches deep and 
not wide enough to be an obstacle to farm 
machinery. 
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Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Rooting depth (in tables). Shallow root zone. The soil 
is shallow over a layer that greatly restricts roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off 
the surface of the land without sinking into the soil 
is called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Saline soil. A soil containing soluble salts in an amount 
that impairs growth of plants. A saline soil does 
not contain excess exchangeable sodium. 

Salinity. The degree to which soils are affected by 
soluble salts. It is expressed as— 


Nonsaline........ © to 2 millimhos per centimeter 
Slightly saline..... 2 to 8 millimhos per centimeter 
Moderately 

saline......... 8 to 16 millimhos per centimeter 
Strongly 


saline ...more than 16 millimhos per centimeter 


Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Saprolite (soil science). Unconsolidated residual 
material underlying the soil and grading to hard 
bedrock below. 

Sedimentary rock. Rock made up of particles 
deposited from suspension in water. The chief 
kinds of sedimentary rock are conglomerate, 
formed from gravel; sandstone, formed from sand; 
shale, formed from clay; and limestone, formed 
from soft masses of calcium carbonate. There are 
many intermediate types. Some wind-deposited 
sand is consolidated into sandstone. 

Seepage (in tables). The movement of water through 
the soil. Seepage adversely affects the specified 
use. 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of 
the surface layer or of the underlying material. All 
the soils of a series have horizons that are similar 
in composition, thickness, and arrangement. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and runoff water. 

Shrink-swell (in tables). The shrinking of soil when dry 
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and the swelling when wet. Shrinking and swelling 
can damage roads, dams, building foundations, 
and other structures. It can also damage plant 
roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay 
(0.002 millimeter) to the lower limit of very fine 
sand (0.05 millimeter). As a soil textural class, soil 
that is 80 percent or more silt and less than 12 
percent clay. 

Slippage (in tables). Soil mass susceptible to 
mavement downslope when loaded, excavated, or 
wet. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 

Slope (in tables). Slope is great enough that special 
practices are required to ensure satisfactory 
performance of the soil for a specific use. 

Slope alluvium. Sediment and gravel transported on 
mountain slopes and hillslopes, primarily by 
alluvial processes, and characterized by some 
particle sorting. Sorting can be expressed by 
changes in size or specific gravity of coarse 
fragments or by the presence of stone lines. 

Slow intake (in tables). The slow movement of water 
into the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.5 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Sodic (alkali) soil. A soil having so high a degree of 
alkalinity (pH 8.5 or higher), or so high a 
percentage of exchangeable sodium (15 percent 
or more of the total exchangeable bases), or both, 
that plant growth is restricted. 

Sodicity. The degree to which a soil is affected by 
exchangeable sodium. Sodicity is expressed as a 
sodium adsorption ratio (SAR) of a saturation 
extract, or the ratio of Na+ to Ca++ + Mg++. The 
degrees of sodicity and their respective ratios 


are— 
Slightwiestsesektdewtie tala thee less than 13:1 
Moderate inca ardiee aoe ie kivawadeay ay 13-3031 
SUONGE vor 3S ee ane teed oak more than 30:1 


Soil. A natural, three-dimensional body at the earth’s 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between 
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specified size limits. The names and sizes, in 
millimeters, of separates recognized in the United 
States are as follows— 


Very coarse sand.................... 2.0 to 1.0 
Coarse sand ............ 0... cece eae 1.0 to 0.5 
Medium sand ............... ccc eaee 0.5 to 0.25 
FING SANG ees ouccaded Pageewoaetie 0.25 to 0.10 
Very fine sand ................000. 0.10 to 0.05 
Siltwranees tg Motaicvete sing aowcume 0.05 to 0.002 
Clays oc: Sing Tad bad Caos oe less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation 
are active. The solum in soil consists of the A, E, 
and B horizons. Generally, the characteristics of 
the material in these horizons are unlike those of 
the underlying material. The living roots and plant 
and animal activities are largely confined to the 
solum. 

Stone line. A concentration of coarse fragments in a 
soil. Generally, it is indicative of an old weathered 
surface. In a cross section, the line may be one 
fragment or more thick. It generally overlies 
material that weathered in place and is overlain by 
recent sediment of variable thickness. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter if rounded or 6 to 15 
inches (15 to 38 centimeters) in length if flat. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Stream alluvium. Sediment transported and deposited 
by a historical or present-day stream. This 
sediment is characterized by well sorted, stratified 
material that can reflect any of the lithologies of 
the surrounding watershed. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. 
The principal forms of soil structure are—platy 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), cofumnar (prisms with 
rounded tops), blocky (angular or subangular), and 
granular. Structureless soils are either single grain 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular 
cleavage, as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on 
the soil or partly worked into the soil. It protects 
the soil from wind and water erosion after harvest, 
during preparation of a seedbed for the next crop, 
and during the early growing period of the new 
crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Subsoiling. Tilling a soil below normal plow depth, 
ordinarily to shatter a hardpan or claypan. 
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Substratum. The part of the soil below the solum. 

Subsurface layer. Technically, the E horizon. Generally 
refers to a leached horizon lighter in color and 
lower in content of organic matter than the 
overlying surface layer. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth 
from 4 to 10 inches (10 to 25 centimeters). 
Frequently designated as the “plow layer,” or the 
“Ap horizon.” 

Tailwater. Water in a river or channel, immediately 
downstream from a structure. Water that reaches 
the lower end of a field. 

Tailwater recovery. The process of collecting irrigation 
water runoff for reuse in the system. 

Talus. Rock fragments of any size or shape, commonly 
coarse and angular, derived from and lying at the 
base of a cliff or very steep, rock slope. The 
accumulated mass of such loose, broken rock 
formed chiefly by falling, rolling, or sliding. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be 
further divided by specifying “coarse,” “fine,” or 
“very fine.” 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling 
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emergence, and root penetration. 

Toe slope. The outermost inclined surface at the base 
of a hill; part of a foot slope. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Toxicity (in tables). An excessive amount of toxic 
substances, such as sodium or sulfur, that 
severely hinder establishment of vegetation or 
severely restrict plant growth. 

Trace elements. Chemical elements, for example, zinc, 
cobalt, manganese, copper, and iron, are in soils 
in extremely small amounts. They are essential to 
plant growth. 

Unstable fill (in tables). Risk of caving or sloughing on 
banks of fill material. 

Valley fill. Alluvium deposited by heavily loaded 
streams. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth’s surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 

Well graded. Refers to soil material consisting of 
coarse grained particles that are well distributed 
over a wide range in size or diameter. Such soil 
normally can be easily increased in density and 
bearing properties by compaction. Contrasts with 
poorly graded soil. 

Wilting point (or permanent wilting point). The 
moisture content of soil, on an ovendry basis, at 
which a plant (specifically a sunflower) wilts so 
much that it does not recover when placed in a 
humid, dark chamber. 


Tables 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 
{Recorded in the period 1951-80 at Casa Grande, Arizona) 
J | 
t Temperature | Precipitation 
i | 
! | | 2 years in | | 12 years in 10 
Month | ! | 10 will have-- | Average | | will have-- 
| Average |Average |Average | | |number of |Average | { 
| daily daily | Maximum | Minimum | growing | | Less | More 
|maximum| minimum |temperature|temperature| degree | fthan--[than-- 
| | higher | lower { days* | | 
| | than-- | than-- | | | 
hee 5 a a es l 4 l l ] 
| F F F | F | F | Units | In { In | In 
| | | I I | | 
{ | \ | | 
January----| 66.3 35.8 $1.1 | 81 21 I 98 [0582 1, ef iy39 
| \ l | I I 
February---| 71.4 38.8 S931: | 88 26 | 180 i -66 | .06 | 1.12 
| | | I | 
March------ 76.4 43.3 294901 93 | 29 ' 320 i} 85 | .18 | 1.39 
\ | ! | | 
April------ 85.3 48.8 67.1 100 I 35 { 513 we | ee f 590 
| I I 
May-------- 94.4 | 57.4 75.9 109 41 | 803 11 | --- | .20 
| | i | | 
June------- 104.2 66.6 85.4 115 52 {| 1,062 -20 {| --- | .34 
I | I 
July------- 106.4 76.2 $91.3 115 63 {| 1,280 -90 | .29 | 1.39 
| | | | 
August----- 103.5 73.9 88.7 113 62 | 1,200 1.80 | .46 | 2.87 
| | | 
September-- 99.7 66.6 83.2 110 I 51 | 996 61 --~- | 1.06 
I I I I 
October---- 89.5 | 54.3 { 71.9 101 | 36 | 679 - 78 .0O2 | 1.34 
| I | I | | 
November~~~- 75.9 | 42.6 | 59.3 91 | 28 I 285 -66 --- | 1.15 | 
I | | | | | | 
December--- 67.3 | 35.7 51.5 82 | 23 | 105 | 91 -05 | 1,55 
| | | | | 
Yearly: | | | | 
| i | | \ 
Average--| 86.7 | 53.3 { 70.0 mrtes | SHS | re ad sot bp osc 
| I | | | 
Extreme-- | --- | eae eats 116 | 19 | =o a o-- | ocee 
I ( | | I I 
Total----| --- | --- | --- --- { --- | 7,521 8.58 6.24 |10.76 
| l I | | | I 


* A growing degree day is a unit of heat available for plant growth. 
dividing the sum by 2, 


adding the maximum and minimum daily temperatures, 
temperature below which growth is minimal for the principal crops in the area 


Average 


number of 

days with 
0.10 inch 
Or more 


20 


It can be calculated by 
and subtracting the 


(50 degrees F) 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


(Recorded in the period 1951-80 at Casa Grande, Arizona) 


Temperature 


Probability 
32: Op 
or lower 


28 °F 
or lower 


24 OF 
or lower 


Last freezing 
temperature 
in spring: 


1 year in 10 
later than-- Feb. 9 Mar. 11 Mar. 26 

2 years in 10 
later than-- Jan. 27 Feb. 28 Mar. 18 

5 years in 10 
later than-- Dec. 29 Feb. 7 Mar. 2 

First freezing 
temperature 
in fall: 


1 year in 10 
earlier than-- Dec, 9 Nov. 19 Nov, 8 
2 years in 10 
earlier than-- Dec. 18 Nov. 28 Nov. 14 
5 years in 10 


earlier than-- Jan. 7 Dec. 14 Nov, 25 


TABLE 3.--GROWING SEASON 


(Recorded in the period 1956-82 at Casa Grande, 


Arizona) 
Daily minimum temperature 
during growing season 
Probability { 
Higher Higher | Higher 
than than i than 
24 OF 28 °F =| 32 °F 
i 
Days Days | Days 
| 
9 years in 10 322 273 | 234 
| 
8 years in 10 } 338 285 | 245 
| | 
5 years in 10 | 365 308 | 268 
| 
2 years in 10 365 336 | 290 
| | 
1 year in 10 | 365 365 1 301 
| I 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 
| | 
Map | Soil name | Acres [Percent 
symbol | | 
| I 
| I 
1 |Akela-Rock outcrop complex, 1,365 | O.1 
2 [Antho loamy fine sand------------------------------- 3,486 | 0.4 
3 |Casa Grande fine sandy loam-~ 95,665 | 10.2 
4 |Casa Grande clay loam------- 25,882 | 2.8 
5 [Cas ion 6 La yreesr terete stasis ee erences eset 3,202 | 0.3 
6 |Cellar-Rock outcrop complex, 5 to 60 percent slopes 2,688 | 0.3 
7 |[Cherioni-Rock outcrop complex, 5 to 60 percent slopesq-----------es-e enn enn nnn nn 17,094 | 1.8 
8 {Cipriano cobbly loam, 1 to 8 percent slopes 21,394 | 2.3 
9 {Contine clay loam------------ ono rrr enn nnn crn s scenes ccce { 28,854 3.1 
10 {Contine clay---3-~ -- nn rrr rrr rn rrr rrr rrr rrr rrr sas | 6,751 0.7 
11 (Coolidge sandy loam | 10,038 led 
12 {Cuerda fine sandy loam--------------- 99 n nen nn nnn rn ren nnn rrr r rrr ttre | 3,640 0.4 
13 {[Dateland fine sandy loammrnn- wenn een nn en nen enn nn nn enn cnn n nsec cnscna 23,515 2.5 
14 {(Dateland fine sandy loam, saline 6,793 0.7 
15 {Denure very gravelly sandy loam, 1 to 8 percent slopes----------------- enone nnn nn | 16,233 Led 
16 |Denure sandy loam, 1 to 3 percent slopes----------- errr nnn nnn nnn 111,792 11.9 
abe) |Denure fine sandy loam, 0 to 1 percent slopes------- 13,339 1.4 
18 |Denure clay loam, 0 to 1 percent slopes 4,452 0.5 
19 |Dumps-Pits association 1,827 0.2 
20 {Gadsden clay---------------- 6,205 0.7 
21 (Gilman fine sandy loam 15,590 1.7 
22 [Gilman clay loam----- 2,237 | 0.2 
23 |Ginland clay--------- 7,056 | 0.8 
24 {Glenbar clay loam--~--~-------------------------7--- 24,554 | 2.6 
25 Gunsight-Cipriano complex, 1 to 8 percent slopes---- 19,919 | 2.1 
26 Gunsight-Pinamt complex, 1 to 8 percent slopes------ 8,074 | 0.9 
27 La Palma fine sandy loam 6,227 | 0.7 
28 Laveen loam—----- nnn nn nnn rn rrr rrr rrr rn sr ncn ccs c nrc nce 28,539 | 3.0 
29 Marana silty clay loam-- 52,038 | 5.6 
30 Mohall sandy loame-----37 reer nce nt nr rn rr rrr nnn nn etn cccsscan 31,485 | 33. 
31 Mohall loam======2==$552sSs$sSs hese seer See sar sash aa Se seek ce seer ese sssrstsate 59,497 | 6.4 
32 Mohall clay loam-~-------~-~-- 35,532 | 3.8 
33 Mohall-Denure association 12,810 | 1.4 
34 Momoli-Carrizo complex, 1 to 8 percent slopes------- 18,995 2.0 
35 Pajarito-Sonoita complex-------------- een nnn r nnn 5,880 0.6 
36 |Pimer silty clay~----------- 99 n ener 924 O.1 
37 }Pinamt-Momoli complex, 1 to 8 percent slopes-------- 49,067 §.2 
38 Pit §-- enn nn nr rr rence nnn nnn 2,058 0.2 
39 }Quilotosa-Rock outcrop complex, 5 to 60 percent slopes~ 1,192 0.1 
40 Rositas loamy fine sand------9 nner nnn r nner rr ren rr rn rn ner rrr nnn 4,136 0.5 
41 Saminiego silty clay loam 10,899 1.2 
42 Sasco silt loam 32,225 3.4 
43 |IToltec fine sandy loam-~-----~--------- nnn nn rn nnn nnn nn rrr scr nr srnn= } 29,557 | 3.2 
44 |}Tremant-Denure complex--------- nooo nnn ern rr rr rrr rr rrr rss nan t 4,414 | 0.5 
45 }Trix clay loam 13,566 | 1.4 
46 |Vaiva-Rock outcrop complex, 2 to 15 percent slopes------~----------~~---------------- | 8,211 0.9 
47 |Vaiva-Rock outcrop complex, 15 to 50 percent slopes-------------- nnn nen nnn nnn I 42,735 4.6 
48 |Valencia sandy loam | 3,058 0.3 
49 |Why sandy loam------ | 1,730 0.2 
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TABLE 5.--YIELDS PER ACRE OF IRRIGATED CROPS 


(Yields are those that can be expected under a high level of Management. Absence of a yield 


indicates that the soil is not suited to the crop or the crop generally is not grown on 
the soil. Only the soils suited to irrigated crops are listed] 
I | 
Soil name and | 
map symbol | Cotton lint Alfalfa hay | Grain sorghum | Wheat 
| | 
Lbs Tons Bu 1 Bu 
2-----+--~~---------------- 950 7.5 72 See 
Antho 
i | 
3p gel (Sesties Secees codes 900 6.0 75 60 
Casa Grande | I 
§----~-------------------- 1,100 ! 7.0 | 93 | 70 
Cashion I 
| 
9, 10--~----------------- 1,300 8.2 | 95 I 83 
Contine ( | 
{ 
dasesee ess Sesh soo ee { 950 6.5 70 80 
Coolidge 
| 
13-~------------+---------_ ! 1,200 8.2 | 95 85 
Dateland | | 
| 
L6-s-4e2nced i Se o eesk 950 7.0 90 70 
Denure 
17, 18-------------------- 1,100 7.9 99 890 
Denure 
I 
20------------------------ | 1,200 9.5 90 85 
Gadsden 
| 
21, 22-------------------- 1,320 | 10.5 | 95 95 
Gilman I | 
I | | 
23------------------------ 1,200 | 9.5 30 85 
Ginland 
I | 
24-------~--------+-----..- | 1,400 10.0 95 95 
Glenbar I \ 
i ne en a ep ee 780 | 6.0 55 65 
La Palma | I 
J ! 
2§+---~~--+-~~---------~_- 1,250 9.5 85 80 
Laveen 
29---~---------~---~----_-- | 1,500 10.0 | 105 | 95 
Marana 
30, 31, 32---------------- 1,600 L120 105 100 
Mohall 
I 
36--~--~-~---------------- | 1,300 9.0 95 90 
Pimer | 
| 
40---------~-------------- | 300 6.5 65 cae 
Rositas 
| I 
4]------~-----------~----- | 1,400 10.0 I 90 80 
Saminiego | 
| 
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TABLE 


5.--YIELDS PER ACRE OF IRRIGATED CROPS--Continued 


Soil name and 


Soil Survey 


Valencia 


} I | 
| | \ 
map symbol | Cotton lint | Alfalfa hay | Grain sorghum Wheat 
| | { 
\ Lbs | Tons | Bu Bu 
| | ] — — 
42----------~------------- \ 1,450 10.5 ! 100 95 
Sasco | \ | 
| l 
(i ese siee ere gases eheesee | 1,080 20 | 50 65 
Toltec } | 
I | l 
45----------------~------- { 1,400 | 10.0 | 95 96 
Trix | { 
I | | 
#@eseeoeseaeee soe ts eeeee | 1,300 | 9.5 | 90 83 
| 
| 
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TABLE 6.--RANGELAND PRODUCTIVITY 


{Only the soils that support rangeland vegetation suitable for grazing are listed] 


Potential annual production 


| | 
Soil name and | | for kind of growing season 
map symbol | Range site | | 

{ | Favorable Average | Unfavorable 

I \ Lb/acre ; Lb/acre Lb/acre 

| I 
1*: { 

Ake la--------- weeeneen-e [Basalt Hills, 10-12" p.z.-------------- 550 400 I 300 
| | | 
Rock outcrop. | | { 

| | | 
VS lalatatatataietatateteataetatatetatateel [Sandy Bottom, 7-10" p.z.--------~------ 2,000 1,300 850 
Antho | | 

I | 
3, Qenrnneno nnn ee === Saline Upland (loamy), 7-10" p.z.------ | 400 250 150 
Casa Grande } | 

I ( 
aati Clay Bottom, 7-10" p.z.------------+--- 1,100 I 850 \ 600 
Cashion I 

I 
6: { 
Cellar------------------ Granitic Hills, 10-12" p.z.------------ 800 | 700 500 
) 
Rock outcrop. | | 
J 
7*: \ 
Cherloni-------~-------- Basalt Hills, 7-10" p.2t.-c-c-ee- nnn H- 700 450 I 300 
I 
Rock outcrop. 
} 
8-- nnn nnn rn nnn nee Limy Upland, 7-10" p.2.---------------- 250 175 100 
Cipriano | 
| 
Qn nnn nnn enn nnn == [Clay Loam Upland, 7-10" p.z.----------- 600 | 400 I 250 
Contine | | | 

| | | 
10 ----~- ene =~ == + === [Clay Upland, 7-10" p.z.-~---------+----- | 550 400 200 
Contine l 

| 
Ll --nn-e een ene ----------- {Limy Fan, 7-10" p.z.--ese-e ene ene e-- = I 400 | 300 200 
Coolidge | | 

} | 
12----------~~----------- [Sandy Bottom, 7-10" p.z.--------------- 2,100 1,400 | 900 
Cuerda | y 

| | 
]3----------------------- |Limy Fan, 7-10" p.z.------------------- 450 300 150 
Dateland | ; 

i I 
14-----------~-~---------- {Saline Upland (loamy), 7-10" p.z.------ 400 I 250 150 
Dateland I | 

| 
a aaa aa |Sandy Loam Upland, 7-10" p.z.---------- I 600 450 350 
Denure I I | 

| I | 
16, 17, 18~-------------- |Limy Fan, 7-10" p.2.------------------- 450 | 300 150 
Denure | | 

I | | 
20 nnn nn nnn e nn ones IClay Bottom, 7-10" p.z.---------------- | 1,100 | 850 600 
Gadsden t | y 

| I | 
21, 22------------------- |Loamy Bottom, 7-10" p.2,-------~------- 1,300 I 900 600 
Gilman | | 

I { \ 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY--Continued 


Potential annual production 
Soil name and for kind of growing season 
map symbol Range site 
| | Favorable | Average Unfavorable 
Lb/acre Lb/acre Lb/acre 
} 
2G mann renew were erect H- Loamy Bottom, 7-10" p.2.-----r--- nn enn I 1,300 900 600 
Glenbar 
i | 
25%4 | ! 
Gunsight~------+-------~- {Limy Upland, 7-10" p.z2.---------------- 250 150 100 
Cipriano-------+--------- Limy Upland, 7-10" p.z.--~---------+---- I 250 175 100 
| | 
26*; 
Gunsight-+~------------- |Limy Upland, 7-10" p.2,-cecreenennnenne 250 | 150 100 
| | 
Pinamt------"----------- Limy Upland, 7-10" p.2.----------------~ 350 200 | 100 
\ i | 
ae al el lle ete aetna [Saline Upland (loamy), 7-10" p.z.------ | 400 | 250 150 
La Palma | j 
a oe lene a ata! bimy Fan; “ielt" ez, ce seeescoremec ties | 700 350 { 250 
Laveen | | 
| 
2069s Ke Skee be eee ee Loamy Upland, 7-10" p.z.--------------- B00 | 450 300 
Marana | I I 
| | | 
20-2 nner e eer nnn nce nn- Sandy Loam Upland, 7-10" p.z2.---------- 650 450 | 300 
Mohall \ 
| | 
3] ------ nnn ne nee noone Loamy Upland, 7-10" p.z.--------------- 600 400 250 
Mohall | 
| | 
BQ een ence ren nnn een eee ee- Clay Loam Upland, 7-10" p.z.-*-------9- 600 : 400 250 
Mohall ! 
{ | 
33%: | | | 
Mohal ]--~-----------<---- Sandy Loam Upland, 7-10" p.z2.---------- 650 450 300 
| 
Denure-~--~-+------------ Sandy Loam Upland, 7-10" p.2.---------- 600 400 300 
34%; 
Momo lie<=--<-e Hrs se Limy Fan, 7-10" p.g.-ccce cence ccc e nnn | 500 350 i 250 
| 
Carrizo---------- ene n nn Sandy ‘Bottom, 7-10" puzwnser cee rcesee == 2,200 1,300 850 
| 
35*: | 
Pajarito-~-------~------ Deep Sandy Loam, 10-12" p.z.----------- 800 400 | 200 
| | 
Sonoitar-~-------------- [Sandy Loam Upland, 10-12" p.z.--------- | 800 600 | 400 
| \ 
A So tad ateta tata ate teleatatat tated Clay Bottom, 7-10" p.z.------- eer e nn enn 950 700 | 500 
Pimer I I 
| 
37%; | 
Pinamt -----2ceee cree nnn Limy Upland, 7-10" p.2.---------------- 350 \ 200 100 
\ } \ 
Momolj.------------------ Limy Fan, 7710" p.z, nore reenter 500 350 | 250 
| 
39*: 
Quilotosa-~-------~+~----- Granitic Hills, 7-10" p.2.------------- 550 i 400 | 250 
| | 
Rock outcrop. 


See footnote at end of table. 
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TABLE 6.-~RANGELAND PRODUCTIVITY~~-Cont inued 
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{ Potential annual production 
Soil name and for kind of growing season 
Map symbol Range site | 
Favorable Average | Unfavorable 
Lb/acre Lb/acre | Lb/acre 
pais can ea pain Ue al CEs, 
4Q------- nee -e = ----- {Sandy Upland, 7-10" p.z.--------------- 1,000 | 650 | 400 
Rositas | 
| | 
41 ------------------- ene Clay Upland, 7-10" p.z.---------~------ 800 400 ! 300 
Saminiego 
| 
42~-------~------- + ---- == Loamy Upland, 7-10" p.z,.--------------+- 800 450 l 300 
Sasco 
| | 
Aeeseser saan ees eae Ree Saline Upland (loamy), 7-10" p.2.------ 400 250 | 150 
Toltec 
44x: | 
Tremant --------------+--- {Limy Fan, 7-10" p.z2.--------------~----- | 600 | 350 250 
| 
Denure----~----~---~----- Limy Fan, 7-10" p.z,------+------------ 450 | 300 150 
| 
45--~-------~---~-----~---- Loamy Bottom, 7-10" p.z,--------------- 900 | 750 500 
Trix | 
| 
46*; | 
Vaiva-------~-------~--- Shallow Upland, 7-10" p.2.------------- 350 | 300 150 
I 
Rock outcrop. 
47: 
Vaiva--~-------~~--~-~---~-- Granitic Hills, 7-10" p.z2.------------- 500 400 250 
Rock outcrop. 
4B enw nnn nnn nn nn enn Sandy Bottom, 7-10" p.z.-----~--~------+- 2,100 1,400 900 
Valencia | 
99 - ~~ mn nn nn nnn nnn nnn Sandy Bottom, 7-10" p.z,--------------- 2,100 1,400 900 
Why 
| 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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[Some terms that describe restrictive soil features are defined in the Glossary. 
Absence of an entry indicates that the soil was not rated] 


of "slight," 


Soil name and 
map symbol 


3, d---------------- 


Rock outcrop. 


7s 


Cherioni---------~- 


Rock outcrop. 


Dateland 


"moderate," and 


TABLE 7.--RECREATIONAL DEVELOPMENT 


Camp areas 


i 
| 
| 
i 
| 
| 
| 


|Severe: 
slope, 
depth to rock. 


|Severe: 

| flooding. 

| 

| 

{Severe: 

| excess sodium, 
| excess salt. 
| 

| 

|Severe: 

| flooding. 


slope, 
small stones, 
depth to rock. 


|Severe: 
{ slope, 

| large stones, 
{| depth to rock. 
| 

| 

| 


|Severe: 

| cemented pan. 

{ 

| 
|Slight---------- 
| 

| 

|Moderate: 

| too clayey. 

| 
|Slight---------- 
I 

| 

{Severe: 

| flooding. 


See footnote at end of table. 


"severe." 


Soil Survey 


See text for definitions 


depth to rock. 


Severe: 
excess sodium, 
excess salt. 


Moderate: 
too clayey. 


Severe: 

slope, 

small stones, 
depth to rock. 


Severe: 

slope, 

large stones, 
depth to rock. 


Severe: 
cemented pan. 


| 
| 
| 
I 
j 
| 
I 
| 
I 
| 
i 
i 
! 
| 
\ 
\ 
I 
i 
l 
{ 
| 
\ 
\ 
{ 
i 
| 
{ 
\ 
| 
| 
| 
| 
\ 
| 
I 
I 
I 
| 
| 
| 
{ 
$light---------- 


|Moderate: 
| too clayey. 


Picnic areas Playgrounds 
Severe: 
slope, slope, 


I 

I 

| 

| 

| 

| 

I 
[Severe: 
I 

{ small stones. 
| 

| 

| 

| 


|Moderate: 

| flooding. 

J 

| 

|Severe: 

| excess sodium, 
| excess salt. 


Moderate: 
too clayey, 
flooding. 


Severe: 

slape, 

small stones, 
depth to rock. 


Severe: 

large stones, 
slope, 

depth to rock. 


Severe: 
large stones, 
small stones, 


ISlight---------- 
I 

l 

|[Severe: 

[| too clayey. 

| 

|Moderate: 

| slope. 

| 

|Moderate: 

| flooding. 

| 

{Moderate: 

| small stones. 


Paths and trails 


Severe: 
large stones, 
slope. 


too clayey. 


Severe: 
slope, 
small stones. 


Severe: 
large stones, 
slope. 


| 

| 

I 

| 

| 

| 

| 

| 

| 

| 

t 

| 

{ 

| 

} 

| 

| 

| 

{ 

I 

I 

I 

l 
|Moderate: 
I 

l 

I 

| 

\ 

| 

| 

| 

| 

{ 

| 

| 

\ 

l 

I 

I 

| 

I 

I 
{Moderate: 

{ large stones, 
| dusty. 

| 
|Slight---------- 
| 

| 

|Moderate: 

| too clayey. 
| 
|Slight---------- 
| 

| 
|Slight---------- 


Golf fairways 


Severe: 
large stones, 
slope, 
thin layer. 


Moderate: 
droughty, 
flooding. 


Severe: 

excess salt, 
excess sodium, 
droughty. 


Severe: 
too clayey. 


Severe: 

small stones, 
slope, 

thin layer. 


Severe: 

large stones, 
slope, 

thin layer. 


Severe: 

large stones, 
droughty. 
Slight. 
Severe: 


too clayey. 


Slight. 


Moderate: 
flooding. 


Slight. 
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TABLE 7.--RECREATIONAL DEVELOPMENT--Continued 


| | | 
Soil name and Camp areas | Picnic areas Playgrounds Paths and trails] Golf fairways 
map symbol | | | 
| i | 
| | 
| l | 
14 --- 2-2 - n-ne enn nnn |Severe: {Severe: |Severe: Slight----~--~-~--- Severe: 
Dateland | excess sodium, | excess sodium, | excess sodium, excess salt, 
| excess salt. | excess salt. { excess salt. | excess sodium. 
| I ! 
1§---~---------------- Severe: {Severe: Severe: {Slight------~--- |Severe: 
Denure small stones. | small stones. | small stones, { small stones. 
t 
16-------------------- {Slight---------- [Slight --------~- |Moderate: Slight-~-------- Moderate: 
Denure | | | slope. | droughty. 
I | i} | 
17, 18---------------- [Slight---------~ |Slight--------~-, {Slight ---------- |Slight---------- Moderate: 
Denure | | {| droughty. 
I \ 
19*: \ \ \ 
Dumps, | | 
| 
Pits | } 
! 
20 nnn nnn nn nner n-ne Severe: Moderate: Moderate: |Moderate: |Severe: 
Gadsden flooding. too clayey. too clayey, [| too clayey. | too clayey. 
| flooding. { 
| 
21, 22---------~------ Severe: ISlight---------- |Moderate: Slight---------- Moderate: 
Gilman flooding. | flooding. | flooding. 
I 
23---------------- ~~ + Severe: Moderate: Severe: |Moderate: Severe: 
Ginland | flooding. too clayey. too clayey. | too clayey. | too clayey. 
i | | 
24as-ossSese nee Sss-= Severe: Moderate: Moderate: Slight~--------- Moderate: 
Glenbar | flooding. dusty. flooding. flooding. 
| 
25*: | \ 
Gunsight-~-~----------- |Severe: !Severe: Severe: Severe: Severe: 
small stones. | small stones. small stones. small stones. small stones, 
| droughty. 
| 
Cipriano-------~----- |Severe: Severe: Severe: |Moderate: Severe: 
cemented pan. cemented pan. large stones, | large stones, | large stones, 
{ small stones. | dusty. | droughty. 
| | 
26%: | 
Gunsight------------- Severe: Severe: Severe: |Severe: |Severe: 
small stones. small stones. small stones. | small stones. small stones, 
{ droughty. 
| ! \ \ 
Pinamt --<------------- |Severe: Severe: |Severe: |Severe: Severe: 
{ small stones. small stones. | small stones. | small stones. small stones, 
l { | droughty. 
| I 
Falla Severe: |Severe: Severe: [Slighiwsseeers Severe! 
La Palma excess sodium, excess sodium, | excess sodium, | excess salt, 
excess salt. excess salt. excess salt. | | excess sodium, 
I | droughty. 
| | | 
28----~-------~-------- Moderate: |Moderate: \Moderate: {Slight---------- Slight. 
Laveen | dusty. | dusty. dusty. | 
| | | | 
29-------- eet al a ae Severe: Moderate: (Moderate: |Slight---------- Slight. 
Marana flooding. percs slowly. | peres slowly. | 
{ ! 


See footnote at end of table. 
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TABLE 7.--RECREATIONAL DEVELOPMENT--Cont inued 
Soil name and Camp areas Picnic areas | Playgrounds Paths and trails Golf fairways 
map symbol | I | | 
| | i 
I I 
30------------------ Slight---------- Slight---------- Slight---------- Slight------~---- Slight. 
Mohall | 
I I 
31 ------------------ |Moderate: |Moderate: |Moderate: Slight---------+- Slight. 
Mohall |} dusty. | dusty. dusty. 
32------------------ Slight----~------ Slight---------- {Slight ---~------ [Slight-~-------- Slight. 
Mohall | | | | 
| I I 
33%: t 
Mohal]------------- Slight---------- Slight---------- Slight---------- Slight---------- Slight. 
| | | 
Denure------~------- Slight---------- Bligne<49se-s5r= [Slight -----~---- Slight ---------- |Moderate: 
| | droughty. 
J | 
34*; 
Momo] i--~---+--~---- Severe: Severe: Severe: Severe: Severe: 
small stones. small stones. small stones. small stones. small stones, 
| droughty. 
I 
Carrizo------------ |Severe: Severe: Severe; |Severe: Severe: 
flooding, small stones. small stones. small stones. | small stones, 
small stones. | | | droughty. 
| | | 
35% 
Pajarito~~--------- Moderate: Moderate: Severe: Slight--~------- Moderate: 
| small stones. small stones. | small stones. small stones. 
I 
Sonoita------------ Slight---------- Slight---------- |Moderate: Slight---------- Moderate: 
| slope, droughty. 
! small stones. | 
i I 
36 ------~------------ Severe: |Moderate: Moderate; |Moderate: {Severe: 
Pimer { flooding. | too clayey. too clayey, | too clayey. | too clayey. 
| | fleoding. | 
J I 
37%: | \ 
Pinamt--~-~-------- Severe: {Severe: [Severe: Severe: Severe: 
small stones. | small stones. | small stones. | small stones. small stones, 
l | | | droughty. 
I I } | 
Momoli-~-----~------- |Severe: |Severe: Severe: Severe: Severe: 
| small stones. | small stones. smal] stones. {| small stones. small stones, 
| | | droughty. 
J I 
38*, I 
Pits I | 
| | 
39*; | i 
Quilotosa--------+- Severe: Severe: Severe: Severe: (Severe: 
slope, slope, large stones, slope. | large stones, 
large stones, large stones, slope, | droughty, 
depth to rock. | depth to rock. | small stones. | | slope. 
| | 
Rock outcrop. { | | 
| | 
lan a Slight-~-----~--- Slight~--------- |Moderate: {Slight------~--- |Moderate: 
Rositas ! small stones. | | droughty., 
| 


See footnote at end of table. 
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TABLE 7.--RECREATIONAL DEVELOPMENT--Continued 


| { i | 
Soil name and | Camp areas Picnic areas Playgrounds Paths and trails Golf fairways 
map symbol { 
I t 
| | | 
| I 
41 --------------+----- |Severe: {Moderate: Moderate: {Severe: Slight. 
Saminiego | flooding. percs slowly. percs slowly. erodes easily. 
| 
lalallala tatetalatetetatatatatetateD |Severe: Slight-------+--- Slight---------- Slight---------- Slight. 
Sasco | flooding. 1 
| | | 
Lr alatatatataattatatatatatatateiatad {Slight---------- |Slight---------- |ISlight---------- [Slight---------- Severe: 
Toltec | | excess sodium. 
| 
44x; | i 
Tremantqq---er nen en-- ISlight---------- (Slight---------- Moderate: [Slight--~------- Slight. 
| slope, 
| small stones. | 
Denure--------------- Slight---------- Slight---------- |Moderate: Slight---------- Moderate: 
! slope. | droughty. 
| | | | 
ASraekorshaessssensss= |Severe: Slight ------+--- |Moderate: Slight~--------- |Moderate: 
Trix | flooding. | flooding. | flooding. 
| | 
46%: \ | 
Vaiva---------------- |Severe: Severe: Severe: Slight =H-sss<-6 |Severe: 
| small stones, | small stones, | slope, { small stones. 
depth to rock. | depth to rock. | small stones, | 
| depth to rock. | 
Rock outcrop. 
47%; | I 
Valva-----~---------- |Severe: Severe: |Severe: Severe: |Severe: 
| slope, | slope, | large stones, | large stones, small stones, 
large stones, | large stones, slope, | slope. large stones, 
small stones. small stones. | small stones. { droughty. 
| I 
Rock outcrop. \ | { 
4 8---- ene - nnn n ene Severe: {Slight---------- Moderate: Blight =ane- sacs Moderate: 
Valencia flooding. | flooding. | flooding. 
| I ( 
4Q--~------ 5-5-5 ---=- Slight-~-------- Slight---------- [Slight ---------- Slight---------- \Moderate: 
Why | | droughty. 
{ \ 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 8.~-BUILDING SITE DEVELOPMENT 


(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for onsite 
investigation] 


| { 
Soil name and | Shallow Dwellings Dwellings | Small Local roads Lawns and 
map symbol | excavations without with { commercial | and streets landscaping 
{ i basements basements | buildings | 
| \ | ! 
| | 
i*: | | | | | 
Akela--~--------- |Severe: Severe: |Severe: |Severe: Severe: |Severe: 
| depth to rock,| slope, depth to rock,| slope, | depth to rock,| large stones, 
slope. depth to rock.| slope. depth to rock.| slope. slope, 
| \ thin layer. 
Rock outcrop. { i 
I | I 
eet {Severe: Severe: Severe: Severe: Severe: Moderate: 
Antho cutbanks cave, { flooding. flooding. flooding. | flooding. droughty, 
flooding. | | ( flooding. 
t | 
3, dee---+-------- Slight-~-------- Moderate: |Moderate: Moderate: Moderate; Severe: 
Casa Grande { shrink-swell. shrink-swell. {| shrink-swell. low strength. | excess salt, 
! 7 | | | excess sodium 
| | droughty. 
\ I | \ 
Salada |Moderate: Severe: Severe: [Severe: Severe: Severe: 
Cashion too clayey, flooding, flooding. flooding, | low strength, too clayey. 
flooding. | shrink~swell. | | shrink-swell. | flooding, \ 
j shrink-swell. | 
6*: \ ' | 
Cellar---~------- (Severe: Severe: Severe: Severe: |Severe: |Severe: 
{ depth to rock,| slope, depth to rock,! slope, | depth to rock,} small stones 
slope. | depth to rock.] slope. depth to rock.| slope. slope, 
| | | thin layer. 
! 
Rock outcrop. | | | 
I 
ae \ 
Cherioni-~------- Severe: Severe: Severe: Severe: Severe: |Severe: 
depth to rock,| slope, depth to rock,| slope, depth to rock,| large stones 
cemented pan, | depth to rock, | cemented pan, | depth to rock,| cemented pan, | slope, 
slope. cemented pan. slope. cemented pan. slope. | thin layer. 
Rock outcrop. { | I l 
| | { \ \ 
QaeSsens5osesseo > Severe: Severe: Severe: Severe: |Severe: iSevere: 
Cipriano cemented pan. cemented pan. | cemented pan. | cemented pan. cemented pan. thin layer, 
| droughty. 
\ 
Jew nm enn nme een n= |Moderate: Severe: Severe: Severe: Severe: Slight. 
Contine { too clayey. shrink-swell. shrink-swell. shrink-swell. low strength, 
I I shrink-swell. | 
I | 
10--~----+-+-~----- Moderate: |Severe: Severe: |Severe: Severe: Severe: 
Contine | too clayey. shrink-swell. shrink-swell. shrink-swell. low strength, | too clayey. 
\ I \ shrink-swell. 
| \ | 
11-----+----------- {Slight--------- |Slight--------- ISlight~-------- {Slight----~---- Slight-----~---- ISlight. 
Coolidge | | 
| { I 
12-------+--------- {Slight--------- Slight--------- Slight----~---- Slight--------- iSlight--------- Slight. 
Cuerda | | I | 
| 


See footnote at end of table. 
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TABLE 8.~-BUILDING SITE DEVELOPMENT--Cont inued 


| | \ | 
Soil name and | Shallow Dwellings | Dwellings | Small Local roads | Lawns and 
Map symbol {| excavations without | with | commercial { and streets | landscaping 
| basements | basements | buildings | 
| | | ( 
| | | 
13---------------- |Slight-~------- Severe: |Severe: \Severe: Moderate: |Slight. 
Dateland | flooding. | £looding. | flooding. flooding. 
l | | | | 
14---------------- |Slight--------- Slight--------- |Slight--------- |Slight--------- Slight-~-------- |Severe: 
Dateland | | | | excess salt, 
| | I | excess sodium. 
i I I { 
ae ai Simm aie me |Slight--------- Slight--------- |Slight-~------- |[Moderate: Slight--+------ |Moderate: 
Denure | | | slope. | droughty. 
i \ | I I 
16, 17, 18-------- |Slight--------- Slight--------- [Slight--------- |Slight--------- | Sli ghte=-ssehe% |Moderate: 
Denure | | | t | droughty. 
| \ | I I 
19%: | 
Dumps. I | I 
| I 
Pits. | | 
I | 
20---------------- Moderate: Severe: Severe: {Severe: Severe: |Severe: 
Gadsden too clayey, flooding, flooding, { flooding, low strength, | too clayey. 
flooding. | shrink-swell. shrink-swell. { shrink-swell. flooding, | 
ft shrink-swell. | 
| | 
21, Loess Shee |IModerate: Severe: Severe: |Severe: |Severe: |Moderate: 
Gilman | flooding. flooding. flooding. | flooding. 1 flooding. | flooding. 
| I \ J 
23---------------- |Moderate: Severe: {Severe: |Severe: {Severe: |Severe: 
Ginland too clayey, ! flooding. { flooding. | flooding. lew strength, | too clayey. 
flooding. | flooding. 
| | 
24 eee enone -- == Moderate: Severe: Severe: iSevere: Severe: |Moderate: 
Glenbar flooding. Elooding. | flooding. | flooding. low strength, | flooding. 
| I flooding. | 
l | 
25*: | | 
Gunsight--------- Slight--------- Slight<--------- [Slight--------- |Moderate: Slight--------- (Severe: 
| | slope. | { small stones, 
| \ | | | droughty. 
| | | | 
Cipriane----~---- Severe: iSevere: |Severe: {Severe: Severe: {Severe? 
cemented pan. cemented pan. | cemented pan. | cemented pan. cemented pan. | thin layer, 
| | | | droughty. 
| | J \ 
26*; | | | 
Gunsight--------- |Slight----<----- Slight--------- |Slight--------- |Slight--------- Slight--------- |Severe: 
| { | | small stones, 
| | | droughty. 
I | | 
Pinamt----------- Moderate: Moderate: (Moderate: |Moderate: Moderate: [Severe: 
| large stones. large stones. {| large stones. | slope, large stones. | small stones, 
| | | large stones. | droughty. 
| I | 
OA lait teatatatatatatetetel Severe: Moderate: |Severe: |Moderate: Moderate: |Severe: 
La Palma cemented pan. shrink-swell, | cemented pan. | shrink-swell, cemented pan, | excess salt, 
| cemented pan. | | cemented pan. low strength, | excess sodium, 
| | | shrink-swell. | droughty. 
| l \ | 
28-~-------------- {Slight --------- Slight--------- | Slight--------- |Slight--------- {Slight--------- Islight. 
Laveen | I 
| l | 


See footnote at end of table. 
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TABLE 8.--BUILDING SITE DEVELOPMENT--Continued 


| | 
Soil name and Shallow Dwellings Dwellings Small Local roads | Lawns and 
map symbol i excavations without | with commercial and streets | landscaping 
basements | basements buildings { 
| 
ES Slight------+-+-- Severe: Severe: Severe: Severe: Slight. 
Marana Elooding. flooding. flooding. low strength. 
| | 
30, 31, 32-------- Slight--------- |Moderate: Slight--------- |Moderate: Moderate: {/Slight. 
Mohall shrink-swell. { shrink-swell. { shrink-swell. 
33*: | 
Mohall---~----~---- |Slight--------- Moderate: Slight--~------ Moderate: |Moderate: Slight. 
shrink-swell. | shrink-swell. shrink-swell. 
| 
DeNUTrerss-see5 se Slight--~------ Slight +sse=s5= Slight--------- {Slight--------- Slight~--------- Moderate: 
| | droughty. 
j 
34*: 
Momoli-~--------- Severe: Slight--------- Slight--------- Moderate: Slight--------- |Severe: 
cutbanks cave. slope. | small stones, 
| } | droughty. 
| i 
Carrizo---------~ Severe: |Severe: Severe: | Severe: \Severe: Severe: 
cutbanks cave.{ flooding. flooding. flooding. flooding. small stones, 
droughty. 
\ \ 
Joes | { | 
Pajarito--------- Slight---~----- |Slight--------- (Slight--------- Slight--------- [Sight +s2s-re<— |Moderate: 
t | small stones, 
Sonoita=+---<--+- ISlight--------- [Slight--------- [elight----eos== SLighths=H-45-e Slight--------- \Moderate: 
{ | | | | droughty. 
| [ | 
36-222 n een e Hn Moderate: Severe: {Severe: Severe: \Severe: Severe: 
Pimer flooding. flooding. flooding. flooding. low strength, too clayey. 
\ I flooding. 
| i { 
37%; \ | I \ 
Pinamt---------~- Moderate: Moderate: Moderate: Moderate: !Moderate: Severe: 
large stones. | large stones. large stones. slope, large stones. | small stones, 
] large stones. droughty. 
I 
Momoli----------- Severe: Slight-~+------ Slight--------- [Slight--------- {Slight--------- {Severe: 
cutbanks cave. | | small stones, 
| I | droughty. 
I I | { ! 
38%. \ { ) 
Pits wt 
| 
3983 \ | | 
Quilotosa-------~ |Severe: Severe: |Severe: Severe: |Severe: |Severe: 
| depth to rock,| slope, | depth to rock,{ slope, | depth to rock,| large stones, 
slope. depth to rock.| slope. depth to rock.| slope. droughty, 
| | | slope. 
\ I | I 
Rock outcrop, | 
j | | | 
Wen nnn enon enna == Severe: Slight--~------ [Slight--------- [SLightee-=-<s-= [Slight-<--<<--= |\Moderate: 
Rositas | cutbanks cave. | { | droughty. 
Ce a dea i aa ad Moderate: Severe: Severe: Severe: Severe; Slight. 
Saminiego cutbanks cave, | flooding, flooding. ! flooding, low strength, 
too clayey. shrink-swell. shrink-swell. shrink-swell, 


See footnote at end of table. 
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TABLE 8.--BUILDING SITE DEVELOPMENT--Continued 
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Soil name and 


Shallow 


I 
| 
map symbol | excavations 
| 
| 
I 
QQ nnn enn nnn n nee |Moderate: 
Sasco | cutbanks cave. 
I 
AQow eww ence nnnnen- |Slight--------- 
Toltec I | 
{ i 
44x; | 
Tremant---------- |Slight--------- \ 
| \ 
| | 
Denure-----~----- {Slight--------- 
{ I 
{ 
4 Sie ee Moderate: 
Trix | flooding. 
I 
46%: 
ValVar-------- He |Severe: 
| depth to rock. 
| 
Rock outcrop, 
4T*: 
Vaiva------------ Severe: 
depth to rock, 
slope. 
| 
Rock outcrop. 
AGrmsaSSrnessesets Severe: | 
Valencia cutbanks cave. 
| 
4 Qem nnn nw ween nnn nn Severe: \ 
Why flooding. 


* See description of the 


Dwellings 
without 
basements 


Severe: 
flooding. 


Moderate: 
shrink-swell. 


Slight 


Severe: 
flooding. 


Severe: 
depth to rock. 


Severe: 
slope, 
depth to rock. 


Severe: 
flooding. 


Severe: 
flooding. 


| 


shrink-swell. 


Severe: 
flooding. 


Severe: 
depth to rock. 


Severe: 
depth to rock, 
slope. 


Severe: 
flooding. 


Severe: 
flooding. 


shrink-swell. 


| Severe: 
flooding. 


Severe; 
slope, 
depth to rock. 


Severe: 
slope, 
depth to rock. 


flooding. 


Severe: 


| 

| 

I 

| 
|\Severe: 
| 

i 

| 

| flooding. 
| 


map unit for composition and behavior characteristics of the map 


shrink-swell. 


Severe: 
flooding. 


Severe: 
depth to rock. 


Severe: 
depth to rock, 
slope. 


Dwellings Small Local roads Lawns and 
with commercial and streets landscaping 

basements buildings 

|Severe;: Severe: Moderate: Slight. 
flooding. flooding. flooding. 
Slight--------- Slight+s*=<45~ SLIGHE cae oases ee Severe: 
excess sodium. 

Moderate: Moderate: Moderate: Moderate: 


small stones. 


Moderate: 
droughty. 


Moderate: 
flooding. 


Severe: 
small stones, 
droughty. 


Severe: 

small stones, 
large stones, 
droughty. 


Moderate: 
flooding. 


Moderate: 


I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| droughty. 
| 


unit. 
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TABLE 9.--SANITARY FACILITIES 

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "good," and other terms. Absence of an entry indicates that the soil was not rated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for 
onsite investigation] 


I | 
Soil name and | Septic tank Sewage lagoon | Trench Area Daily cover 
map symbol | absorption areas | sanitary sanitary for landfill 
I fields I landfill landfill 
I I 
l I 

1*: | | 

Akela---~---~------ |Severe: Severe: |Severe;: Severe: Poor: 
| depth to rock, depth to rock, | depth to rock, depth to rock, area reclaim, 
| slope. slope. | slope, slope. seepage, 
| | small stones. 
| I { 

Rock outcrop t | 
| } 

lal alata ltteer |Severe: Severe: |Severe: {Severe: Good, 

Antho | flooding. seepage, | flooding. | flooding. 
| flocding. | 
I | 

3, 4ee-------------- |Severe: Slight----------- |Slight----------- Slight----------- Good. 

Casa Grande | percs slowly. 

| I | 
Se a anlar eee |Severe: Severe: |Severe: Severe: }Good. 

Cashion {| flooding, flooding. { flooding. flooding. 
| percs slowly. | | 
| | | 

6*; i) ( 

Cellar------------- Severe: Severe: {Severe: Severe: [Poor: 
| depth to rock, |} depth to rock, depth to rock, depth to rock, { area reclaim, 
| slope. | slope. slope. slope. | slope. 
| | 

Rock outcrop. | 
| I 

ss | ! 

Cherioni----------- |[Severe: [Severe: Severe; Severe: Poor: 

{ depth to rock, | depth to rock, depth to rock, depth to rock, area reclaim, 
{| cemented pan, | cemented pan, cemented pan, cemented pan, slope. 

1 slope. | slope. slope. slope. 

| | 

Rock outcrop. | 
| 

Gannon eee enn ne cen {Severe: Severe: Severe: Severe: Poor: 

Cipriano | cemented pan. cemented pan, cemented pan. cemented pan. area reclaim, 
| large stones. small stones. 
| 

9, l0--------------- |Severe: Slight----------- Slight~------~---- Slight----------- }Good. 

Contine | percs slowly. ; | 

| | | 
Ll------------------ |Slight----------- Severe: Slight----------- {Slight----------- Good. 

Coolidge | seepage. 

\ | 
12------------+----- |Severe: Severe: Severe: Severe: |Good. 

Cuerda { £looding. flooding. flooding. flooding. 
| 

13--~--------------- |Slight----------- Severe: Moderate: |Moderate: Good. 

Dateland | flooding. flooding. | flooeding. 
| | 

LQnneeer eer Sree [Siignitass>dee mee Severe: Slight rvs-sessoe— SI igh esse eo |Good. 

Dateland | seepage. \ | 


| | | | | 


See footnote at end of table. 
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TABLE 9.--SANITARY FACILITIES--Continued 


Septic tank 


i 
| 
map symbol | absorption 
| fields 
| 
| 
15, 16, 17, 18------|Slight----------- 
Denure | 
| 
19%; 
Dumps. 
| 
Pits. 
I 
20---------------- |Severe: 
Gadsden | flooding, 
| peres slowly. 
| 
21, 22------------ |Severe: 
Gilman flooding. 
23-~----+--------- Severe: 
Ginland flooding, 
percs slowly. 
24----+------~---- Severe: 
Glenbar flooding, 
percs slowly. 
25*: 
Gunsight---~------ |Moderate: 
| percs slowly. 
| 
! 
Cipriano--------- Severe: 
cemented pan. 
26*; 
Gunsight----~-~-- Moderate: 
percs slowly. 
Pinamt---------~~+ Moderate: 
large stones. 
2] enn nnn nee He Severe: 
La Palma cemented pan, 
percs slowly. 
28 -- nee nnn n ne -- Moderate: 
Laveen percs slowly. 
29--n-- =n +--+ Severe: 
Marana percs slowly. 
30, 31, 32-------- Severe: 
Mohall percs slowly. 
33*: 
Mohal]----------- Severe: 
percs slowly 
Denures<2+sse8e- |Slight-------~---- 


See footnote at 


end of table. 


| 
| Sewage lagoon 
| areas 

| 

| 

| 

|Severe: 

| seepage. 

| 

| 

| 

{ 


(Severe: 
| flooding. 


Severe: 
flooding. 


Severe: 
flooding. 


Severe: 
flooding. 


Moderate: 
seepage, 
slope. 


cemented pan, 
large stones. 


Moderate: 
seepage, 
slope. 


| 

| 

I 

I 

I 

I 

| 

| 

| 

| 
|Severe: 
| 

| 

| 

| 

| 

( 

I 

I 
|Severe: 

{ seepage. 
Severe: 

| cemented pan. 


Moderate: 
seepage. 
Severe: 


flooding. 


Moderate: 
seepage. 


Moderate: 
seepage. 


|Severe: 
| seepage. 


| 

| Trench 
| sanitary 
| landfill 
| 

| 

I 


Severe: 
flooding. 
| 


Severe: 
flooding. 


(Severe: 

| flooding. 
| 

| 


|Severe: 
flooding. 


Slight-------=+--- 


Severe: 
cemented pan. 


Moderate: 
large stones. 


i 
| 
| 
| 
\ 
I 
I 
| 
| 
| 
I 
I 
I 
| 
| 
\ 
| 
{ 
| 
| 
|Severe: 

| cemented pan. 

| 

| 
|Slight----------- 
| 

| 

|Moderate: 


fleading, 
too clayey. 


Area 
sanitary 
landfill 


Severe: 
flooding. 


Severe: 
| £looding. 
Severe: 


flooding. 


Severe: 
flooding. 


Severe: 
cemented pan. 


|Severe: 
cemented pan. 


Moderate: 
flooding. 


|Slight----------- 


| 

| Daily cover 
| for landfill 
i 
{ 
| 


| 

| 

| 

| 

| 

i 

I 
|Poor: 
| hard to pack. 
| 

| 

{ 

I 

I 

I 

{ 


Good. 


Good. 


Poor: 
small stones. 


Poor: 
area reclaim, 
small stones. 


Poor: 
small stones. 


|] small stones. 
Poor: 


area reclaim. 


Good. 


|Fair: 
too clayey. 


Good. 


Good. 


Good. 
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TABLE 9.--SANITARY FACILITIES--Continued 


| ( 
Soil name and Septic tank | Sewage lagoon Trench Area | Daily cover 
map symbol absorption | areas sanitary sanitary for landfill 
fields | landfill landfill 
| 
i 
34*: { i 
Momoli----------- Severe: |Severe: Severe; Slight---------- Poor: 
poor filter. | seepage. too sandy. seepage, 
| | too sandy, 
| } small stones. 
\ \ 
Carrizo---------- Severe: |Severes |[Severe: Severe: Poor: 
flooding, | seepage, | flooding, flooding. seepage, 
poor filter. | flooding. | too sandy. too sandy, 
| I small stones. 
{ | 
35*: | ! I 
Pajaritos-s+-+-s> (Shignis-scs-see= |Severe: [SLighte<<s-ss=e« Siightiesseesene = |Good. 
| | seepage. | | 
| | | | 
Bonoltar--<<-s=<= |Slight--------~-- |Severe: |Slight---------- Slight---------- |Good. 
| | seepage. | { 
| | \ i 
36----~------------ |Severe: |Severe: [Severe: Severe: |Good. 
Pimer { flooding, | flooding. | flooding. flooding. 
| percs slowly. | ! | 
i | | 
37*: | | I | 
Pinamt<----------- |Moderate: |Severe: |Moderate: Slight---------- [Poors 
| large stones. | seepage. | large stones. | small stones. 
| J | 
Momoli----------- |Severe: |Severe: |Severe: Slight---------- [Poor: 
|) poor filter. | seepage. | too sandy. | seepage, 
| | I | too sandy, 
| | | | small stones. 
| I | | 
38*. I | | | I 
Pits | | | | | 
| ! ( | 
39*: | l | | 
Quilotosa-------- |Severe: Severe: |Severe: |Severe: |Poor: 
| depth to rock, seepage, | depth to rock, {| depth to rock, | area reclaim, 
| slope. depth to rock, | slope. | slope. | small stones, 
| slope. | I | slope. 
| ( | | 
Rock outcrop. ! I | 
| | | 
4Q-------~----~----- {Severe: Severe: |Severe: |Slight-~--------- Poor: 
Rositas {| poor filter. seepage. | too sandy. | seepage, 
\ I I too sandy. 
| | I 
4] --------- enn oH |Severe: Severe: |Moderate: |Moderate: Fair: 
Saminiego | percs slowly. flooding. | flooding, | flooding. too clayey. 
| | too clayey. | 
| | 
4Qe nn neon enone |[Severe: Severe: |Moderate: Moderate: Good. 
Sasco { percs slowly. flooding. | flooding. } flooding. 
| I 
A Besse sete eee eee IModerate: Moderate: [Slight-sesssese- BLLGKE -asenene Poor: 
Toltec | percs slowly. seepage. | excess sodium, 
| | | 
44™: | | | 
Tremant---------- (Severe: Moderate: [Slight ---------- {Slight------+-<--- |Good, 
| percs slowly. slope. 
| | 


See footnote at end of table. 
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I | 
Soil name and Septic tank | Sewage lagoon | Trench | Area 
map symbol absorption | areas | sanitary | sanitary 
fields | | landfill landfill 
{ 
| 
44; | 
Denure------------- Slight----------- Severe: |Slight-----+~----- Slight-----+------ 
seepage. 
45----~-------------- Severe: Severe: Severe: Severe: 
Trix flooding, flooding. | flooding. flooding. 
percs slowly. 
| 
46* | 
Vaiva-------------- (Severe: Severe: Severe: Severe: 
| depth to rock. depth to rock, depth to rock. depth to rock. 
| slope. 
| 
Rock outcrop. | I 
I I 
47*: | | 
Vaiva--~------~----- Severe: Severe: Severe: Severe: 
| depth to rock, depth to rock, depth to rock, depth to rock, 
1 slope. slope. slope. slope. 
I ( 
| | 
Rock outcrop. | I 
| 
48------~----------- Severe: Severe: Severe: |Severe: 
Valencia flooding, seepage, flooding. | flooding. 
percs slowly. | flooding. 
| | 
49----~----~-------~ Severe: |Severe: Severe: |Severe: 
Why flooding. fleoding, flooding. | flooding. 
seepage. 
| | 


Daily cover 
for landfill 


Fair: 
small stones. 


Good. 


Poor: 
area reclaim, 
small stones. 


Poor: 
area reclaim, 
small stones, 
slope. 


[Good. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 10.--CONSTRUCTION MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"good," “fair," and other terms. Absence of an entry indicates that the soil was not rated, The 
information in this table indicates the dominant soil condition but does not eliminate the need for 
onsite investigation] 


| 
Soil name and | Roadfill Sand Gravel Topsoil 

map symbol | 

\ 

\ 

| 

1: | 

Akela------------ {Poors Improbable: Improbable: Poor: 

area reclaim, thin layer. thin layer. area reclaim, 


Rock outcrop. 


slope. 


See footnote at end of table. 


| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 


small stones, 
slope. 


| 
| 
I 
| 
| 
t 
I 
| 
| 
| 
| 
| 
| 
| 
2-----~------------ | Good------------+-- | Improbable: Improbable: |Fair: 
Antho | }) excess fines. | excess fines. | too sandy. 
\ I | 
3, deere eran ene nn- | Good-~------------ | Improbable: Improbable: tPoor: 

Casa Grande | | excess fines. excess fines. | excess salt, 
| | t | excess sodium. 
| | I | 

beeen nee nen eee [Poor: |Improbable: | Improbable: |Poor: 

Cashion | thin layer. | excess fines. | excess fines. | too clayey. 
I | | | 

6*: I | | | 

Cellar----------- [Poor: {Improbable: | Improbable; |Poor: 

{| area reclaim, { thin layer. | thin layer. | area reclaim, 
| slope. | I | small stones, 
| j | | slope. 

| I | 

Rock outcrop. | I 
| | I 

Te: | | I 

Cherioni--------- |Poor: | Improbable: Improbable: |Poor: 
| area reclaim, | thin layer. thin layer. | area reclaim, 
| slope. | | small stones, 
| | { slope. 
| | | 

Rock outcrop. | | 
l | 

§----~------------- {Poors {Improbable: Improbable: Poor: 

Cipriano | area reclaim, | thin layer. thin layer. area reclaim, 
| I I small stones. 
| | \ 

9, 10------------- |Poor: (Improbable: | Improbable: Poor: 

Contine | low strength, | excess fines. | excess fines. too clayey. 

| shrink-swell. 
l I 
‘L]---------------- | Good--------2----- Improbable: | Improbable: |Pair: 
Coolidge \ | excess fines, excess fines. | small stones. 
I l | 
12---------------- |Good--------~------ Improbable: (Improbable: Good. 
Cuerda | | excess fines. excess fines. 
\ l \ 

13------- eee ener |Good-------------- Improbable: | Improbable: Fair: 

Dateland | excess fines. excess fines. small stones. 
| | 

14---------~------- |Good-------~------- Improbable: Improbable: }Poor: 

Dateland | excess fines. excess fines. excess salt, 
| | excess sodium. 
| | 
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Soil name and 
map symbol 


15, 16, 17, 18-------- 
Denure 


19*; 
Dumps. 


Glenbar 


25%: 
Gunsight------------- 


Cloriano- -<<4ose5-e—= 


26*: 
Gunsight------------- 


Pinamt------ eoccccee- 


Marana 


30, 31, 32------------ 
Mohall 


TABLE 10.--CONSTRUCTION MATERIALS~~Continued 


{ low strength, 
{ shrink-swell. 


|Poor: 
low strength. 


Poor: 
low strength. 


Poor: 
area reclaim, 


|Fair: 
| large stones. 


Poor: 
area reclaim. 


Poor: 


See footnote at end of table. 


| 
Roadfiil | Sand 
| 
| 
I 
\ l 
Good------ nn nnn nnn | Improbable: 
excess fines. 
] 
| 
i 
Poor: | Improbable: 


excess fines. 


|Improbable: 

| excess fines. 
| 

{Improbable: 

| excess fines. 
I 

| Improbable: 

| excess fines. 
| 

| Improbable: 

| excess fines. 
I 

| 

Improbable: 

{ excess fines. 
I 

| 

| Improbable: 
excess fines. 


Imprebable;: 
excess fines. 


|Improbable: 
| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 
Improbable: 


excess fines. 


Improbable: 
excess fines. 


\ 
| Gravel 
{ 
l 
| 
| 


Improbable: 

{ excess fines. 
{ 
I 


Improbable: 
excess fines. 


| 

| 

| Improbable: 

| excess fines. 
| 

Improbable: 

| excess fines. 
i} 
[Improbable: 
excess fines. 
| 
{Improbable: 

| excess fines. 
I 


|Improbable: 
| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
| excess fines. 
| 
| Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 


Improbable: 
excess fines. 


| Improbable: 


| excess fines. 


excess fines. 


Topsoil 


{Good. 


Poor: 
too clayey. 


Good. 
I 
I 
|Fair: 

too clayey. 


|Poor: 
| too clayey. 


Good. 


Poor: 

small stones, 
area reclaim. 
( 
|Poor: 
area reclaim, 
small stones. 


Poor: 
small stones, 
area reclaim. 


Poor: 
small stones, 
area reclaim. 


too clayey. 


| too clayey. 


[Fair: 
| too clayey. 


|Poor: 
{ small stones. 
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TABLE 10.--CONSTRUCTION MATERTALS-~Continued 


Soil name and 
Map symbol 


Carrizo---------- 


35*: 


Pajarito--------- 


apes 


38*, 
Pits 


39*: 


Quilotosa-------- 


Rock outcrop, 


43-~------- weenee 


Toltec 


44*: 


Tremant---------- 


Roadfill 


Poor: 
low strength. 


J 

| 

|Fair: 

| large stones. 


{Poor: 
area reclaim, 
slope. 


| low strength. 
| 


(Poor: 
| low strength. 


|Fair: 


|Fair: 
| low strength, 
{ shrink-swell, 


See footnote at end of table. 


Soil Survey 


Sand 


Gravel 


! 
| 
|\Improbable: 

excess fines. 


Improbable: 
excess fines. 


| Improbable: 

| excess fines. 
| 

I 

| Improbable: 
excess fines. 


Improbable: 
thin layer. 


| 
| 
| 
| 
| 
| 


Improbable: 
excess fines. 


Improbable: 
{ excess fines. 
( 
|Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
| excess fines. 
j 
| Improbable: 
excess fines. 


Probable-------~-- 


Probable---------- 


Probable-----~----- 


Probable---------- 


|Probable~--------- 


|Probable---------- 


i 


I 
\ 
| 
lImprobable: 

| excess fines. 
| 

{Improbable: 

{ excess fines. 
I 

|Improbable: 

| excess fines. 
I 


| 
|Improbable: 
excess fines. 


Improbable: 
thin layer. 


|Improbable: 

| too sandy. 

| 

| Improbable: 

| excess fines. 
| 

|Improbable: 

{ excess fines. 
{ 

| Improbable: 

{ excess fines. 


Improbable: 
excess fines, 


Improbable: 
excess fines, 
| 
|Improbable: 
excess fines. 


{ 


Prabable---------- 


| Topsoil 


Poor: 
small stones, 
area reclaim. 


Poor: 
| small stones, 
area reclaim. 


Fair: 
{ small stones. 


Good. 


Poor: 
too clayey. 


| 
Poor: 
small stones, 
area reclaim. 
| 
Poor: 
small stones, 
area reclaim. 


| 
Poor: 
area reclaim, 
small stones, 
slope. 


Too sandy. 


| 

}Poor: 

| thin layer, 
| 

|Good. 

I 


Poor: 
excess sodium. 


| 


Poor: 
small stones. 


Good, 


Fair: 

| too clayey. 
| 

| 


Pinal County, Arizona, Western Part 


Soil name and 
map symbol 


TABLE 10.--CONSTRUCTION MATERIALS--Continued 


Roadfill 


Sand 


| 
! Gravel 


i 


Topsoil 


Poor: 
area reclaim. 


Poor: 
area reclaim, 
slope. 


Fair: 
shrink-swell. 


Improbable: 
thin layer. 


Improbable: 
thin layer. 


I 
I 
| 
Improbable: 

excess fines. 


Improbable: 
| excess fines. 


| Improbable: 
} thin layer. 


Improbable: 
thin layer. 


| 
|Improbable: 
excess fines. 


| Improbable: 
excess fines. 


[Poors 
| area reclaim, 
small stones. 


\ 

[Poor: 

| area reclaim, 
small stones, 
slope. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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{Some terms that describe restrictive soil features are defined in the Glossary. 
text for definitions of "slight," "moderate," and "severe." 
indicates that the soil was not evaluated. 


TABLE 11.--WATER MANAGEMENT 


See 
Absence of an entry 


The information in this table 


indicates the dominant soil condition but does not eliminate the need for onsite 


investigation 


Soil name and 
map symbol 


Limitations for-- 


Pond reservoir 
areas 


Embankments, dikes, 
| and levees 


Features affecting 
irrigation 


Rock outcrop. 


7*: 
Cherioni--------- 


Rock outcrop. 


Cuerda 


! 


| 


Severe: 
depth to rock, 
slope. 


Severe: 
seepage. 


Moderate: 
seepage. 


Severe: 
depth to rock, 
slope. 


Severe: 

depth to rock, 
cemented pan, 
slope. 


|Severe: 


cemented pan. 


|Severe: 


seepage, 


Moderate: 


seepage. 


See footnote at end of table. 


|Severe: 
| thin layer. 


| 
| 
Severe: 
Piping. 
| 
i 
Severe: 
piping, 
| excess sodium. 
| 
Severe: 
piping, 
excess sodium. 


Severe: 
piping. 


Severe: 

thin layer. 
I 
| 
I 


I 
|Severe: 

thin layer. 
| 
| 


Severe: 
thin layer. 


Moderate: 
hard to pack. 


Moderate: 

| hard to pack. 
I 

|Severe: 

! piping. 

| 

|Severe: 

| piping. 

| 


Droughty, 
depth to rock, 
slope. 


Droughty, 
fast intake, 
soil blowing. 


Droughty, 
soil blowing, 
percs slowly. 


Droughty, 
| percs slowly, 
excess sodium. 


Slow intake, 
percs slowly, 
flooding. 


Droughty, 

depth to rock, 
| slope. 

| 


| 
J 
Droughty, 

depth to rock, 
cemented pan. 


Droughty, 
cemented 
slope. 


pan, 


Percs slowly. 


Slow intake, 

| peres slowly. 
| 
ISoil blowing. 
I 


Soil blowing. 
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TABLE 11.--WATER MANAGEMENT-~Continued 


Limitations for-- 
Soil name and | Features affecting 
map symbol Pond reservoir Embankments, dikes, irrigation 
areas I and levees | 
| 
13---+-------------- Moderate: Severe: Soil blowing. 
Dateland seepage. piping. 
I 
14-----+---------- Severe: Severe: [Droughty, 
Dateland seepage. piping, soil blowing. 
excess sodium. 
15-~-------------- Severe: Severe: Droughty, 
Denure seepage. piping. soil blowing, 
slope. 
16, 17?------------ Severe: Severe: Droughty, 
Denure | seepage. piping. soil blowing. 
| 
18---------------- Severe: |Severe: Droughty. 
Denure | seepage. piping. 
| 
19*: 
Dumps 
I 
Pits. 
20--~-------------- |Slight---------------- |Moderate: Slow intake, 
Gadsden ! | hard to pack. percs slowly, 
| flooding. 
I 
21-----+--+--------- {Moderate: Severe: Soil blowing. 
Gilman | seepage. piping. 
\ | | 
2Qen ence nnn n nn -- ne |IModerate: }Severe: Favorable. 
Gilman | seepage. piping. 
( 
CS a ela ae eer |Slight----~------------ |Moderate: Slow intake, 
Ginland | piping. percs slowly, 
| | flooding. 
| I | 
24--------~-------- |Slight-----~----------- |Moderate: Flooding. 
Glenbar ! | piping. 
| 
25%: 
Gunsight--~-+----- Moderate: |Severe: Droughty, 
| seepage, seepage, slope. 
slope. 
I 
Cipriano~-------- {Severe: Severe: Droughty, 
cemented pan. thin layer. | cemented pan, 
| | | slope. 
| | | 
26%: | 
Gunsight-~------- Moderate: Severe: [Droughty, 
seepage, seepage. | slope. 
slope. 
Pinamt--~-------- Severe: Moderate: |Large stones, 
| seepage. | large stones. | droughty, 
| | slope. 
| | 
21 eresaHsSaassseac Moderate: |Severe: {Droughty, 
La Palma cemented pan. | thin layer, | soil blowing, 
| | excess sodium. | percs slowly. 
I | 


See footnote at end of table. 
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TABLE 11.--WATER MANAGEMENT-~Continued 


Limitations for-- 
Soil name and i Features affecting 
map symbol | Pond reservoir Embankments, dikes, irrigation 
! areas and levees 
| 
{ 
2022SascsorSeRs555 |Moderate: Severe: Favorable. 
Laveen seepage. | piping. 
| 
29eren sols asser sora [Slight ---------------- Moderate: Erodes easily, 
Marana | | piping. 
I 
30 nnn e ene ren n HH Moderate: |Moderate;: ISoil blowing. 
Mohall {| seepage. seepage. 
I 
31, 32--cn cern --- Moderate: {Moderate: Favorable. 
Mohall seepage. seepage. 
\ 
33*: 
Mohal]----~------ Moderate: Moderate: Soil blowing. 
| seepage. seepage. 
| 

Denurer-e------ 7 |Severe: |Severe: Droughty, 

seepage. | piping. | soil blowing. 
| | 
34%: 

Momoli----------- Severe: Severe: Droughty, 
seepage. seepage. slope. 

Carrizo---------- Severe: |Severe: Droughty, 
seepage. seepage. slope. 

35? 

Pajarito--------- Severe: Severe: Favorable. 
seepage. piping. 

| 

Sonoitaw--------- Severe: |Severe: Droughty, 
seepage. Piping. soil blowing. 

i 
36 mee nn nnn ennrene- Slight---------------- Moderate: Slow intake, 
Pimer piping. percs slowly, 
flooding. 
37*s | 
Pinamt-~---------- |Severe: Moderate: |Large stones, 
| seepage. large stones. | droughty, 
| | slope, 
| 
Momoli----------- Severe: |Severe!: Droughty. 
seepage. seepage. 
| 
38* | 
Pits 
I 
39*; { 

Quilotosa-------- Severe: |Severe: Droughty, 
depth to rock, thin layer. | depth to rock, 
slope. | slope. 

| 
Rock outcrop. 
( 
QQ n-ne n-ne nee Severe: {Severe: Droughty, 
Rositas seepage. seepage, fast intake, 
Piping. soll blowing. 
I l 
Ql ----- nn nnn nnn ne Slight---------------- |Severe: (Percs slowly. 
Saminiego | piping. 


See footnote at 


end of table. 


Soil Survey 


Pinal County, Arizona, Western Part 137 


TABLE 11.--WATER MANAGEMENT--Cont inued 


Limitations for-- 
Soll name and Features affecting 
map symbol Pond reservoir Embankments, dikes, irrigation 
| areas | and levees 
| 
42-------+--------- (Moderate: |Severe: |Favorable. 
Sasco | seepage. | piping. 
43---------------- |\Moderate: |Severe: Soil blowing, 
Toltec | seepage. | piping. excess sodium, 
| 
4k: 
Tremant----~----- Slight--------+-------- Severe: Soil blowing, 
| piping. slope. 
I 
Denure----~--~----- Severe: |Severe: |[Droughty, 
seepage. | piping. soil blowing. 
| 
45 ~---- ~~ nna ~~ nn -- {Slight---------~------- Moderate: IFlooding. 
Trix piping. 
| | 
46%, 47*; 
Vaiva------------ |Severe: Severe: Droughty, 
| depth to rock, thin layer. depth to rock, 
| slope. slope. 
| 
Rock outcrop. { | 
I | 
48-----------+----- |Severe: |Severe: Soil blowing, 
Valencia seepage.. piping. flooding. 
49~---------- ~~ Severe: Severe: Soil blowing, 
Why seepage. piping. Elooding. 
| ! 


* See description of the map unit for composition and behavior characteristics 


the map unit. 


of 
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(The symbol < means less than; > means more than. 


TABLE 12.--ENGINEERING INDEX PROPERTIES 


Soil Survey 


Absence of an entry indicates that data were not estimated] 


| | Classification |Frag- | Percentage passing | | 
Soil name and |Depth USDA texture | [ments | sieve number-- [Liquid | Plas- 
map symbol | Unified AASHTO | > 3 | | | | limit | ticity 
I | inches| 4 } 10 | 40 200 =| | index 
In | Pct | | | [| Pet | 
4 | ] | | 
L*: | I | | | 
Akela----------- |} O-2 [Very cobbly very |5M A-2 50-60 |75-80 |65-75 |55-70 |30+35 | 15-20 {| NP-5 
| fine sandy loam | | | | 
|} 2-16|Very cobbly very |5M A-2 50-60 |70-85 [60-75 {50-70 |30-35 | 15-20 | NP-5 
fine sandy loam, | I { | | 
extremely I I I | | 
cobbly fine I I | | | 
sandy loam. | J I | I 
16 |Unweathered acs I 55 oS elon ad tad late ter re 
| bedrock. | | 
| l | I 
Rock outcrop. ! I | | 
| | 
a ee ee 0-4 |Loamy fine sand |SM A-2 0 100 100 [50-80 |15-35 --- | NP 
Antho 4-36|Sandy loam, fine |SM JA=2, A-4 0 100 | 95-100|60-70 {30-40 | 15-20 | NP-S 
sandy loam, | | | I 
gravelly sandy | I 
loam. | 
36-60|Loamy fine sand SM A-2 0 100 | 100 50-60 |15-25 --- | NP 
i I | | | 
3---------------- | 0-13|Fine sandy loam SM A-4, A-2 | 0 100 | 100 {60-70 |30-40 15-20 | NP-5 
Casa Grande |13-60(Clay loam, loam, |CL, SC A-6 | 0 100 |95-100180-95 |45-70 30-40 10-15 
sandy clay loam. | | J | 
| ! | 
4------+---------- {| O-13|Clay loam-------- CL, ML A-6 t 0 100 j 100 |90-100|70-80 35-40 10-15 
Casa Grande 13-60|Clay loam, loam, |CL, SC A-6 | 0 100 $95-100/80-95 |45-70 30-40 | 10-15 
sandy clay loam. } } | ‘ 
| | | | 
§---------------- 0-12 |Clay------------- CL, CH A-7 1 0 100 {| 100 |90-100|75-95 45-55 | 20-30 
Cashion 12-34|Clay, silty clay, |CL, CH A-7 | 0 100 | 100 |90-100;}70-90 40-55 | 15-30 
clay loam. l I I | 
34-60|Very fine sandy CL-ML A-4 | 0 100 | 100 |85-95 |60-80 25-30 | 5-10 
loam, silt loam, | { | | 
loam, | | I 
| | | | 
6*: J | ! I | 
Cellar---------- O-1 |Very gravelly SM, GM A-1 0-20 |35-60 |20-50 [15-35 110-20 {| 15-20 NP-S 
sandy loam. | | | 
1-5 |Very gravelly GM |A-1 0-20 150-60 [35-50 |25-45 |10-25 | 15-20 NP-S 
loam, very | | | 
| gravelly sandy | | | 
loam. | I | | 
5 Unweathered ica! = Bes ae [Ses See those We See --- 
bedrock. | J | 
| r i 
Rock outcrop. | | \ 
| | i 


See footnote at end of table. 
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TABLE 12.--ENGINEERING INDEX PROPERTIES--Continued 
I | Classification |Frag- | Percentage passing | 
Soil name and |Depth| USDA texture | | [ments | sieve number-- JLiquid | Plas- 
map symbol | | Unified AASHTO | >3 | | | | | limit | ticity 
| | linches| 4 | 10 [| 40 | 200 | | index 
| In | \ (| Pet | | | { } Pet | 
| | ! | | I | | I 
7*3 | | i I | | | | | 
Cherloni-------- | O-1 [Very cobbly very |SM-SC, SM |A-4 150-60 [85-95 |80-90 |70-85 |35-45 15-25 | NP-10 
| fine sandy loam. | | | | | | | 
| 1-8 {Very gravelly IGM, GM-GC |A-1, A-2 {| 0 {30-60 [25-50 {20-40 410-25 15-25 | NP-10 
| very fine sandy | | I I | 
| loam, very I | I ( \ | 
| | gravelly loam, | { | | | 
I { very gravelly | { | I I 
| | sandy loam. | { | | | | 
| 8-10{ Indurated---~---- —— es rr ae 
| 10 (Unweathered | eas { aes | ee fl ee eee: fl ee eiacas Se Nh oe 
| | bedrock. | | | | | | 
| \ J | | | | | 
Rock outcrop. | | | | { | | | 
| t | | I | | l 
8--~----~-------- | O-2 |Cobbly loam------ }SM-SC {A-4 120-40 [75-85 |70-80 (55-75 |40-50 20-30 | 5-10 
Cipriano } 2-9 [Very gravelly GM-GC |A~4 [ 0-5 [50-60 [40-50 (35-45 |25-35 20-30 [ 5-10 
| | loam. | | | | { | 
| 9 [Indurated-------- oA | Seis |---| ene Sam Sree sss Soe |) RSs 
| | | | { | | 
Qnn- ooo ------ | O-12(Clay loam-------- {CL, ML |A-7 an) { 100 100 |90-100|70-85 35-45 | 10-20 
Contine 112-51[(Clay, clay loam, [CL, CH {A-7 | 0 | 100 100 [85-95 |50-70 40-55 |} 20-30 
\ | sandy clay. ( | | | i | 
151-60[Loam, clay loam cL [A-6 on) | 100 100 |85~95 {60-80 30-40 | 10-20 
| I I I | I I | | 
10--------------- | 0-12|Clay------------- CL, ML |A-7 ee) | 100 100 |90-100/70-85 45-50 | 15-25 
Contine f12-51/Clay, clay loam, |CL, CH |A-7 { 90 | 100 100 |85-95 [50-70 40-55 {| 20-30 
| | sandy clay. | | | | | | 
}51-60]Loam, clay loam cL [A-6 { 0 | 100 100 |85+-95 |60-80 30-40 | 10-20 
I | I | | | l 
1l--------------- 0-7 |Sandy loam~------ SM JA-4, A-2 | 0 | 100 90-95 |60-70 [30-40 15-20 | NP-5 
Coolidge 7-44|Sandy loam------- SM [A-4, A-2 | QO | 100 90-95 |60-70 {30-40 15-20 | NP-5 
144-60{Sandy clay loam {SM-SC, SC |A-2, A-4 | 0 | 100 90-95 |70-85 {30-50 25-35 | 5-15 
I | | | | I l 
L2cwrennnennneen- 0-9 |Pine sandy loam SM [A-4 1 0 | 100 100 170-85 [40-50 15-25 | NP-5 
Cuerda 9-30|Very fine sandy CL-ML, ML |A-4 } 0 | 100 100 |85-95 |50-65 15-25 | NP-10 
| loam. | | | | | | 
30-60 | Loam------------- CL-ML [A-4 an) | 100 100 [85-95 |60-75 25-30 | 5-10 
| I | | | | 
[+P ee Sree sch cess 0-2 |Fine sandy loam, |5M [A-2 0 190-100|85-95 |60-70 |25-35 15-20 | NP-5 
Dateland very fine sandy | | | | | | 
loam. { | | | | 
2-40|Fine sandy loam [5M |A-2 | 0 95-100/90-95 |55-65 |25-35 15-25 | Ne-5 
40-60|Fine sandy loam, |[SM, SM-SC |A-2, A-1 |! 0 70-80 {50-80 130-50 |15-30 15-25 | NP-10 
gravelly sandy | | | | 1 
loam, sandy | | | | I 
loam, | | | | | 
| | | | I | 
14--------------- O-2 |Fine sandy loam |SM, SM-SC |A-2 0 90-100185-95 |60-70 |25-35 15-25 | NP-10 
Dateland 2-40|Fine sandy loam, |SM, SM-SC {A-2 0 95-100|90-95 |55-65 |25-35 15-25 | NP-10 
very fine sandy | | J I | 
loam. | | \ | | | 
40-60|Fine sandy loam, |SM, SM-SC |A-2, A-1 0 {70-80 |50-80 {30-50 [15-30 15-25 | NP-10 
gravelly sandy | | \ | I | 
loam, sandy | | | | I | 
loam. I | | | I | 
( I | | | | 


See footnote at end of table. 
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TABLE 12.--ENGINEERING INDEX PROPERTIES--Cont inued 


| ! | Classification lFrag- | Percentage passing 
Soil name and |Depth| USDA texture | | [ments sieve number-- |Liquid | Plas- 
map symbol I | | Unified | AASHTO | > 3 | | limit { ticity 
I | | | [inches 4 | 10 40 200 index 
| In | | | | Pet | | | Pet 
| \ | I | | I | \ 
1§--------------- | 0-8 {Very gravelly [5M [A-1, A-2 | 0 75-85 [45-75 [25-50 |10~30 15-20 NP-5 
Denure | | sandy loam. | | | 
| 8-54|Sandy loam, fine [5M {A-2, A-4 | 0 95-100}90-95 |60-70 |30-45 15-25 NP-5 
| | sandy loam. | | 
154-60}Sandy clay loam SM-SC, SC,|A-4, A-6 | 0 100 | 100 85-95 ;45-55 | 25-35 5-15 
{ | CL-ML, CL | \ I 
| | | { 
16--------------- | 0-2 |Sandy loam------- | SM |A-2, A-4 o 100 95-100/65-90 |30-40 | 15-20 NP-5 
Denure | 2-54|Sandy loam, fine |SM A-2, A-4 0 95-100/90-95 160-70 |30-45 | 15-25 NP-5S 
| | sandy loam. | 
|54-60|Sandy clay loam SM-SC, SC, |A-4, A-6 0 100 100 85-95 |45-55 | 25-35 5-15 
\ | CL-ML, CL | | | 
| | | | | 
Ll] -------- nee rne- | 0-2 (Fine sandy loam |SM A-2, A-4 | 0 } 100 95-100{65-90 |30-40 | 15-29 NP-5 
Denure | 2-54|Sandy loam, fine |SM A-2, A-4 0 195-100)90-95 {60-70 [30-45 | 15-25 NP-5 
| | sandy loam. I | | 
154-60|Sandy clay loam |SM=-SC, SC,|A-4, A-6 0 { 100 | 100 85-95 |45-55 | 25-35 5-15 
| | CL-ML, CL | | | 
| | \ \ \ 
18--------------- | 0-15|Clay loam-------- (CL A-6, A-7 0 } 100 100 90-100| 70-80 35-45 15-20 
Denure {15-54|Sandy loam, fine |SM, SM-SC, A-2, Aa-4, 0 95-100/90-95 |60-70 |30-45 15-30 | NP-5 
| sandy loam. sc A-6 | | 
54-60(Sandy clay loam SM-SC, SC, |A-4, A-6 0 100 100 85-95 (45-55 25-35 | $§-15 
CL-ML, CLI 
| I | 
19*; { | I \ \ | | 
Dumps. | \ | I I \ I 
| l { | 
Pits. \ | | 
1 | | \ | \ 
20-----~---------- 0-13 |Clay------------- CH |A-7 | 100 | 100 [90-100|80-90 $0-60 | 25-35 
Gadsden 13-42|Clay, silty clay |CH |A-7 ) 90 | 100 100 90-100|80-90 50-60 | 25-35 
|42-60|Silty clay loam |CL [A-6 | 90 | 100 100 90-100|80-90 30-35 15-20 
| ( | | t \ 
[eo sberaee peo ses 0-14|Fine sandy loam |SM-SC, SM |A-4 | 0 1 100 95-100|/65-85 {40-50 | 20-30 | NP-10 
Gilman 14-60|Stratified sandy |ML A-4 | 0 100 95-100|80-90 {50-65 20-25 | NP-5 
loam to silt 
| loam. | | | 
| J | | | \ 
Q2erer eset rrr r nr | 0-12|Clay loam-------- IML, CL A-6 0 100 95-100190-100170-80 35-40 | 10-15 
Gilman 112-60|Stratified sandy |ML |A-4 0 100 95-100{80-90 |50~-65 20-25 | NP-5 
| | loam to silt 
| loam. \ I | I 
{ | l I I | 
23 -- ne cer errr | 0-24|Clay------------- (CL, CH A-7 [ 0 100 | 100 90-100| 75-95 45-60 25-35 
Ginland }24-60|Sandy clay loam, [CL |A-6 { 0 100 100 }80-90 |50-70 25-35 10-15 
: | loam, clay loam. | | \ 
I | | 
24 --n ne cen ener | 0-13|Clay loam------~-- ML, CL A-6, A-7 0 | 100 100 95-100| 70-80 35-45 10-20 
Glenbar 13-60{Silt loam, silty |CL, CL-ML |A-6, A-4 0 | 100 | 100 95-100/75-95 | 25-40 5-15 
clay loam, loam. 
i | I 
25%; I | \ | \ | | 
Gunsight~-------- | 0-3 |Very gravelly \GM-GC, GM |A-2, A-1 0-10 135-55 [30-50 |25-50 |10-35 20-30 | NP-10 
| fine sandy loam. | | \ | \ I 
| 3-12|Gravelly loam----|SM-SC A-4 0-10 (70-85 |60-75 |50-70 |35-55 25-30 5-10 
{12-60|Very gravelly GM, GM-GC |A-1l, A-2 | 0-10 {35-55 |30-50 {25-50 {10-30 | 15-25 NP-10 
{ loam, very | I | 
gravelly sandy | ( { | 
| loam. J | | | | 
| \ | | | i | | l 


See footnote at end of table. 
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Soil name and 
map symbol 


25*3 
Cipriano-------- 


26*: 
Gunsight-------- 


Laveen 


Mohall 


See 


Depth 


| 
| 
\ 
| 
ed 
| 

| 


123-60 


0-3 
| 3-28 
| 28 

0-15 
}415-42 


42-60 


2-60 


0-16 
16-43 


43-60 


0-18 
18-43 


43-60 


0-16 
16-43 


43-60 


TABLE 12.--ENGINEERING INDEX PROPERTIES-~-Continued 


| 
| USDA texture 
I 


Cobbly loam------ 

Very gravelly 
loam. 
Indurated---~---- 


Very gravelly 
fine sandy loam. 
Gravelly loam---- 
Very gravelly 
loam, very 
gravelly sandy 
loam, extremely 
gravelly loam. 


Very gravelly 
loam. 
Very gravelly 
{ sandy clay loam, 
| very gravelly 
clay loam, 
extremely 
gravelly loam. 
lExtremely 
gravelly sandy 
loam, very 
gravelly loam, 
very gravelly 
{ sandy loam. 


Fine sandy loam 
Clay loam, loam 
|Cemented------~-~ 
I 
Loam-------~~----~- 
Loam, very fine 

| sandy loam, silt 
| loam. 


Gravelly fine 
sandy loam. 


Silty 
Silty 


clay 
clay 


| Sandy 
| 
|Clay loam-------- 
|Sandy clay loam, 

| clay loam. 
|ISandy loam------- 
| 


footnote at end of table. 


Classification \Frag- | Percentage passing 
I ments | sieve number--+ 
Unified | AASHTO >3 | 
I | {inches 4 10 =|) «40 200 
| Pet | i 
J | I | I 
| I | | | 
SM-SC }A-4 [20-40 |75-85 |70-80 {55-75 |40-50 
GM-GC A-4 | 0-5 50-60 |40-50 {35-45 |25-35 
\ | | 
rates \ SA= Ss, sc Bae A Geer | pes 
i | 
| 
GM-GC, GM |A-2, A-1 0-10 [35-55 [30-50 |25-50 |10-35 
| 
SM-SC A-4 0-10 170-85 (60-75 |50-70 135-55 
GM-GC A-2, A-1T | 0-10 [35-55 120-50 |15-50 { 5-30 
t i { 
| ( 
|GM-GC A-2 { 0-15 [25-55 [20-50 415-45 |10-35 
| I I 
GC A-2 $15-30 120-55 |15-50 }10~-40 |10-35 
| \ 
| | 
( { | | 
| | | 
I | I \ I | 
GP-GM, GM |A-2, A-1 ]15-30 |20-55 |15-50 |10-40 5-20 
| | 
| | I 
{ | I | 
I 
| | 
| I | i 
[SM JA-2, A-4 Q | 100 100 |60-70 |30-40 
{CL A-6 0 | 100 | 100 85-95 |65-75 
ees | ae so8 ee == —— 
| i 
1CL-ML A-4 0) 100 100 85-95 |50-65 
{CL-ML, ML |A=4 0 100 100 85-95 155-75 
| { 
| I | 
SM A~2, A-4 0 65-85 (60-75 140-65 |25-40 
| 
I 
cL A-6 0 100 100 95-100 {85-95 
cL A-6 1 0 100 100 95-100|85-95 
SM A-2, A-4 0 | 100 85-95 (50-65 |25-40 
sc, CL A-6 10] 100 (95-100175-85 [35-70 
I | | 
SM A-2 1 0 100 |90-95 {60-70 |30-35 
| | I | 
CL-ML A-4 | 0 {| 100 100 {85-95 |60-75 
sc, CL A-6 } 90 | 100 95-100/75-85 |35-70 
| | | 
SM (A-2 ) 0 | 100 90-95 |60-70 |30-35 
I I | | | 
CL, ML |A-6 ' 0 | 100 100 {85-95 (70-80 
(sc, CL |A-6 0 | 100 95-100{75-85 (35-70 
{ | \ I { 
SM |A-2 | 90 | 100 |90-95 {60-70 (30-35 
| | | | | 


| Liquid 


limit 


Pet 


20-30 
20-30 


25-30 
25-30 


25-30 


25-40 


15-25 


144 


NP-5 


NP-5 
10-15 


5-10 
NP-10 


NP-5 
10-15 
10-15 


NP-S 
10-15 


NP=-5 


5-10 
10-15 


NP-5 


10-15 
10-15 


NP=3 
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TABLE 12.--ENGINEERING INDEX PROPERTIES--Continued 


| | Classification [Frag- | Percentage passing 
Soil name and |Depth|] USDA texture | | Iments | sieve number-- |Liquid | Plas- 
map symbol | | } Unified | AASHTO | >3 | | {| limit | ticity 
1 | | | linches| 4 10 | 40 200 | | index 
a In | ] | Pet | | | Pet | 
| | | | I | | 
225 I | | | \ | I 
Mohal ]--~------- 0-16}Sandy loam-------~ |SM }A-2, A-4 | 0 |} 100 85-95 |50-65 |25-40 | 15-20 | NP-5 
16-43|Sandy clay loam, |SC, CL }A-6 | 0 | 100 95-100|75-85 |35-70 | 30-40 { 10-15 
i | clay loam. | | | | I 
f43-60|]Sandy loam------- |SM JA-2 1 0 | 100 90-95 |60-70 |30-35 | 20-25 NP-5 
I | | | | I | 
Denure--~------- | 0-2 {Sandy loam------- |SM [A-2, A-4 | 0 {| 100 95-100|65-90 |30-40 15-20 NP-5 
| 2-54|Sandy loam, fine ISM {A-2, A-4 | 0 |95-100|90-95 |50-70 |30-40 15-25 | NP-5 
{ | sandy loam. I | | | | | \ | 
154-60|Sandy clay loam |SM-SC, SC,|A-4, A-6 | 0 } 100 | 100 {85-95 |45-55 | 25-35 | 4-15 
| | | CL-ML, CLI l | | | I 
| l | | | | | | { 
34*: | I \ | | | | | | 
Momoli---------- | O-2 [Very gravelly |SM, GM |A-1 | 0-5 135-65 [20-50 {15-35 |10-20 20-25 NP-5 
| fine sandy loam. | | | | | 
| 2-34|Very gravelly IGM, GM-GC |A-2, A-1 | 0-5 [40-65 [25-50 |20-40 [10-35 20-30 NP-10 
| loam, very | | | I | 
| gravelly fine | | | | { ! 
| sandy loam, very| | | | | 
| gravelly sandy | | I 
I loam. | | | | 
134-60|Very gravelly |GM, GP-GM, |A-1 | 0-5 [40-70 {25-50 |15-40 | 5-15 | --- NP 
| loamy sand, very| SM, SP-SM| | | 
| gravelly fine | | | | 
I sand. I | I | 
| { | I i 
Carrizo-~------- | 0-5 |Very gravelly {GM JA-1 | 0 35-55 |30-50 |20-35 |15-25 20-25 NP-5 
| fine sandy loam. | | 
5-60 |Extremely GP, GM, |A-1 { 0-25 |30-65 |15-60 5-35 0-15 --- NP 
| gravelly coarse sP, SM | 
| sand, very 
| gravelly coarse | \ | 
| sand, very ‘ ( | l | 
| gravelly sand. | | \ I 
l | \ 
35%: 
Pajarito-------- 0-2 |Gravelly sandy SM, GM A-1, A-2 | 0-5 60-80 {55-75 |30-50 {20-30 15-20 | NP-5 
loam. | | | | 
| 2-23|Fine sandy loam, |SM A-2 | 0 {80-100,)70-90 |50-75 |30-45 15-25 | NP-5 
| gravelly fine | I | 
| sandy loam. \ | 
23-60|Gravelly loam, SM-SC, SC, |A-4 0 80-95 |70-85 |60-80 |40-55 15-20 NP-10 
loam. ML, CL-ML \ | I 
| | | 
Sonoita--------- 0-2 |Sandy loam------- ISM A-2 | 0-5 |80-90 |75-90 |50-65 [25-35 | 15-25 NP-5 
2-44|Sandy loam, loam, |SM A-4 { 0-5 95-100|90-95 |60-75 |35-50 | 15-25 NP-5 
fine sandy loam. | | 
44-60|Sandy clay loam |SM-SC, SC |A-2, A-4,i 0-5 95-100}90-95 |70-85 [30-50 | 25+35 | 5-15 
| | A-6 I I | | 
{ | | | | 
B6--- n-ne ncn 0-15|Silty clay------- |CH, CL [A-7 Q 100 100 90-100{85-95 45-55 | 20-30 
Pimer |15-27|Loam, clay loam, |CL {A-6 0 100 100 85-100 | 75-90 30-40 | 10-15 
| silty clay loam. | | | I 
\27-60/Silt loam----~---- IML, CL-ML |A-4 0 [| 100 100 |95-100|85-95 | 15-25 NP-10 
| | I : 


See footnote at end of table. 
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TABLE 12.--ENGINEERING INDEX PROPERTIES--Continued 


Soil name and 
map symbol 


Depth 


| USDA texture 
l 


37%: 
Pinamt-~-------- 


Momoli 


38%, 
Pits 


39%: 
Quilotosa------- 


Rock outcrop. 


0-2 


2-23 


23-60 


0-2 


2-34 


34-60 


0-2 


2-10 


10-18 
18 


0-2 
2-60 


O~2 
2-30 
30-60 


0-2 
2-47 
47-60 


| 
| 
| 
| | 
| | 
| | 
| | 
[Very gravelly | 
| loam. 
[Very gravelly 
| sandy clay loam, 
| very gravelly 
| clay loam, 
| extremely 
| gravelly loam. 
|Very gravelly 
| sandy loam, 
| extremely 
| gravelly sandy 
| loam. 
I 


|Very gravelly 

| fine sandy loam. 
{Very gravelly 

{ loam, very 

| gravelly fine 

| sandy loam, very 
| gravelly sandy 

| loam. 

Very gravelly 

| loamy sand, very 
|] gravelly fine 

| sand. 

| 
I 
| 
| 
| 


Extremely stony | 
loam. 

Extremely 
gravelly sandy | 
loam, extremely | 

{| gravelly fine | 

| sandy loam. | 

Weathered bedrock | 

| 
I 
| 
I 
i 


|Unweathered 
| bedrock. 
! 


| 

|Loamy fine sand | 

Sand, fine sand, | 

loamy sand. | 

| 

Silty clay loam | 

Clay, silty clay | 

Silty clay loam, | 
| silt. 

| 

Silt loam-------- | 

Silt loam, silt | 

Clay loam-------- | 


See footnote at end of table. 


Classification 
| 
Unified AASHTO 
i 
GM-GC A-2 
6c A-2 
| 
| 
i 
GP-GM, GM |A-1l, A~2 
SM, GM A-2, A-1 
GM, GM-GC |A-2, A-1 
GM, GP-GM, |A-1 
SM, SP-SM| 
| 
| 
{ 
SM-SC A-4 
GP-GM, \A-2, A-1 
GM-GC, GM 
I 
ees | mate 
{ 
| 
SM {A-1, A-2 
SM, SP-SM |A-3, A-2, 
A-1 
ML, CL {A-6, A-7 
CL, CH A-7? 
CL-ML, CL |A-4, A-6 
CL-ML |A-4 
ML, CL-ML }A-4 
ML, CL {A-6, A-7 


|Frag- 
ments 


> 3 
inches 
Pct 


{15-30 


oo 


Percentage passing 
| sieve number-- 
I | | | 
[ 4 } 10 | 40 } 200 
| | 
I | 
l I 
25-55 120-50 |15-45 |10-35 
| | 
20-55 |15-50 |10-40 |10-35 
| 
{ { \ 
I | | | 
I l | | 
J | 
20-55 [15-50 |10-40 5-20 
| 
I 
I 
| 
40-65 [25-50 {20-40 |10-30 
l 
40-65 |25-50 }20-40 |10-35 
| 
I 
| 
140-70 125-50 |15-40 5-15 
| 
| \ 
I | 
I | \ 
(70-80 |60-70 {50-60 (35-45 
I | \ | 
30-35 |20-25 |10-20 | 5-15 
I 
I 
Lisee cae | ae mo 
| \ 
i | 
| | | 
100 80-100|40-85 |15-35 
100 80-100] 40-85 5-30 
I 
J 
100 100 95-100| 85-95 
100 100 90-100}85-95 
100 100 =| 95-100|90-95 
\ | 
) 
100 100 95-100|70-90 
100 100 95-100|}85-100 
100 100 95-100|70-80 
I 


15-25 


20-30 


20-30 


20-25 


15-25 


35-45 
45-65 
15-35 


15-25 
15-25 
35-45 


143 


NP-5 


NP-5 


NP-10 


NP 


144 


Soil name and 
map symbol 


Toltec 


44r: 
Tremant--------— 


Denure=<s=+ss--55 


Rock outcrop. 


47%: 


Rock outcrop, 


Depth 


0-2 
2-54 
54-60 


0-15 
15-60 


16 


0-4 


4~16 


16 


TABLE 12.--ENGINEERING INDEX PROPERTIES=--Continued 


Soil Survey 


Classification {Frag- Percentage passing 
USDA texture | ments sieve number-- 
{ Unified | AASHTO >3 
{ | inches 4 10 40 200 
| i Pct | 
| i 
Fine sandy loam SM, ML, |A-4, A-2 | 0 100 | 100 60-80 |30-55 
SM-SC, I 
CL-ML | 
Loam, fine sandy |ML, CL-ML |A-4 0 100 100 75-85 |50-65 
| loam, very fine | 
sandy loam. 
Very gravelly |GM A-1 i?) 35-45 |20-40 |15-35 |10-20 
fine sandy loam, | | t 
extremely | | | | 
gravelly fine | | I | 
sandy loam, { { 
| | 
l | 
Gravelly loam----{SM-SC, [A-4 1 0 80-100/75-95 {60-90 |45-65 
{ CL-ML | | { 
Loam, gravelly {CL, SC lA-6 0-10 (80-90 |65-85 |55-70 |35-55 
clay loam, 
gravelly sandy 
clay loam. { 
Gravelly loam, CL-ML, JA-4, A-6 | 0-10 |80-90 |65-75 |55-70 135-55 
gravelly sandy SM-SC, 1 | | 
{| clay loam, CL, sc i ! 
| gravelly clay 
| loam. 
( | 
Sandy loam------- SM [A-2, A-4 }| 0 100 95-100|65-90 |30-40 
|Sandy loam, fine |5M |JA-2, A-4 ) 95-100/90-95 (60-70 |30-45 
| sandy loam. | 
Sandy clay loam SM-SC, SC, |A-4, A-6 0 { 100 100 (85-95 {45-55 
( CL-ML, CLI I | I 
I J | I 
Clay loam------~-- |CL, ML |JA-6, A-7 | 0 [100 | 100 |90-100170-80 
Sandy clay loam, [CL |A-6 1 0 | 100 100 |85~-95 |50-75 
clay loam, loam. | | | | 
I I J l | { 
I | | I | 
Very gravelly |GM-GC [A-2, A-4 O-5 (45-55 [40-50 |[35~45 (25-40 
loam, | | | | 
|\Very gravelly GC, GM-GC, |A-2, A-1 O-5 [25-40 [15-35 |10-30 | 5-25 
sandy clay loam, | GP-GC | ( | { 
extremely | | { \ 
gravelly sandy | | | | 
clay loam. I | | I 
Unweathered --- ee Pe “Gyctepest [ p erieles eses “Ses 
| bedrock, | | | 
| I } I 
| \ | | | 
| | | | | 
| | | I I 
Extremely stony |GM, SM JA-2, A-1 {50-70 |50-75 |45-70 |25-50 [15-30 
sandy loam. | I { 
|Very gravelly GC, GM-GC, |A-2 0-5 25-40 {15-35 [10-30 | 5-25 
sandy clay loam, | GP-GC \ 1 | | 
extremely | | | | 
gravelly sandy | | | | \ 
clay loam. } | | | | | I 
Unweathered | a | SAS {| --- Soe GSaS aac iOfes 
bedrock. | \ | | | 
\ | I | { | 
| | | | I 
\ | | I | | 


See footnote at end of table. 


20-25 


30-40 


25-40 


20-25 


25-35 


Plas- 


ticity 
index 


NP-10 


NP-10 


NP-5 


5-10 


10-15 
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TABLE 12.--ENGINEERING INDEX PROPERTIES-~-Continued 


145 


\ | Classification lFrag- | Percentage passing 
Soil name and Depth USDA texture | ments sieve number-- 
map symbol | |) Unified AASHTO | > 3 | 
! | linches 4 10 40 200 
In \ Pet I | 
| | } | { 
48--------~+----~-- 0-8 |Sandy loam [SM A-2, A-4 0 100 | 100 55-70 ]25-40 
Valencia 8-28|Sandy loam {SM |A-2 0 100 100 55-70 |25-40 
28-46|Sandy clay loam, |SM, ML JA~4 Q } 100 | 100 65-85 |40-55 
I | loam, sandy | | I | 
| loam. | | | 
46-60|Sandy loam------- |SM A-2, A-4 0 | 100 100 (55-75 [25-40 
| | i 
49--~--- wn ~- =e 0-2 [Sandy loam------- |SM A-2, A-4 0 100 100 155-75 (25-40 
Why 2-60/Sandy loam------- |SM A-2, A-4 0 100 100 55-75 |25-40 
1 i | | 


| 
! 
| 
| 
| 


| Liquid 


limit 


Pet 
15-20 
15-20 
15-35 


15-20 


15-20 
15-20 


Plas- 


ticity 
index 


NP-5 
NP-5 
NP-10 


a 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 13.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 


{The symbol < means less than; > means more than. Entries under "Erosion factors--T" apply to the entire 
profile. Entries under "Wind erodibility group" and "Organic matter" apply only to the surface layer, 
Absence of an entry indicates that data were not available or were not estimated] 


| | | Erosion|Wind | 
Soil name and Depth Clay Permeability |Available Soil Salinity] Shrink- factors|erodi-|Organic 
Map symbol { water reaction | swell | | bility! matter 
[capacity | potential [| K T |group 
In | Pct \ In/hr | In/in PH mmhos/ecm ! Pet 
! ! { ( | t 
1*: | | J 
Ake la----------- 0-2 5-15 0.6-2.0 }0.04-0.0917.4~-8.4 <2 Low--~---- 0.171 11° 8 } .5-1 
| 2-16 6-15 | 0.6-2.0 0.04-0.09/7.4-8.4 | <2 jlow--~---- [0.17] | 
| 16 Sa | aed ine aaa ae [See See |---- 
i | | | 
Rock outcrop { ( 
| | 
eae ce 0-4 | 3+S 2.0-6.0 [0.09-0.111/7.9-8.4 | <2 Low-----~-- 0.17; 5 | 2 <1 
Antho 4-36| Se15. 2.0-6.0 [0.10-0.12|7.9-8.4 <2 Low------- 0.20 
136-60) 35 | 2.0-6.0 0.09-0.1117.9-8.4 <2 | Low-~----- 0.17 
| l | 
Jeecn errr teen nn 0-13 10-15 0.6-2.0 0.10-0.12|/7.9-9.0 8-16 Low---~--- 0.20/ 5 | 3 <1 
Casa Grande 13-60 25-35 | 0.06-0.2 0.05-0.10|8.5-9.0 | 8-16 |Moderate 0.374 
| i I 
4-----~---------- 0-13) 30-35 0.2-0.6 0.17-0.20/7.9-9.0 | 8-16 Moderate Os. 524 & 5 <1 
Casa Grande 13-60] 25-35 0.06-0.2 0.05-0.10/8.5-9.0 8-16 |Moderate 0.37 
I | ! 
Beene nee - nn | 0-12 40-50 | 0,06-0.2 0.14-0.17|/7.9-8.4 <2 High------ 0.32; 5 | 8 1-2 
Cashion [12-34 35-50 0.06-0.2 0.14-0.21/7.9-8.4 <2 High------ 0.32 
34-60 18-25 | 0.6-2.0 0.15-0.21)7.9-8.4 | <2 Low------- {0.37 
| i | | | 
6*: | | 
Cellar--------+-- O-1 [ 10-15 2.0-6.0 0.05-0.07/6.6-8.4 <2 Low------- 0.05] 1 8 { <2 
1-5 10-15 2.0-6.0 0.06-0.09/6.6-8.4 | <2 | Lowe------ }0.05 
| sme Salas \ eas faba | <e8t< deeessosses clas | 
| | | | 
Rock outcrop. | | | | { 
{ I { 
7*: 
Cherioni---~---- 0-1 10-20 0.6-2.0 0.05-0.08/7.9-8.4 <2 | Low------- 10.20} 1 | 8 <.5 
1-8 | 10-20 |} 0.6-2.0 0.08-0.12/7.9-8.4 | <2 |Low------~+ {0.10 
8-10 ae ! aaa | sae meee [0 Sein © | [Sere rete eed | 
10 Sons aacae I aad ano Sa ae ane e545) 
{ | I I \ 
Rock outcrop. { { | I | 
| I | \ 
§------ eee --- ee Q+2 15-25 | 0.6-2.0 {0.12-0.15|7.9-8.4 «<2 Low------- 0.32} 1] 8 <.5 
Cipriano 2-9 te-25 f 0.6-2.0 0.05-0.0817.9-8.4 «2 Low---+-~- 0.20 
] acti eas \ es |) += ES Jroressces- [Sse 
| l ( J 
Qann eo - ne ---~- 0-12 30-40 0.06-0.2 0.14-0.16}7.4-8.4 { «2 Moderate 0.281 5 1 8 | .5-1 
Contine (12-511 35-50 0.06-0.2 0.14-0.16/7.4-8.4 <2 High------ 0.24| I 
51-60| 25-35 0,.06-0.2 0.16-0.21/8.5-9.0 <2 |IModerate |0,28 
\ { ' i [ 
10----------+---- O-12{ 40-45 0.06-0.2 10.14+0.20|7.4-8.4 <2 High-----~ 0.28| 5 8 | .5-1 
Contine {12-51 35-50 0.06-0.2 0.14-0.2017.4-8.4 <2 High------ 0.24 
51-60] 25-35 0.06-9.2 10.16-0.21/8.5+9.0 <2 Moderate 0.28) | 
| 1 | { \ \ 
1l1-----+--------- | 0~7 5-10 2.0-6.0 }0.11-0.1317.9-8.4 | <2 Low------- -20/ 5 3 5-1 
Coolidge 7~44) 5-10 | 2.0-6.0 |0.11-0.13/7.9-8.4 <8 
144-60 20-30 =| 0.2-0.6 0.14-0.16)7.9-8.4 } <8 | { 
! | | 


See footnote at end of table. 
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TABLE 13.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


| { | | Erosion|Wind | 
Soil name and |Depth Clay Permeability|Available Soil Salinity! Shrink- factors {jerodi-|Organic 
map symbol | { water j{reaction| swell | |bility| matter 
| | [capacity | [potential | K T (group 
| I Pot In/ne | In/in pH |mmhos/cm| | Pet 
i | i 
12--------------- 0-9 15-20 0.6-2.0 }0.13-0.15|7.9-8.4 <2 10.24] 5 3 <1 
Cuerda 9-30 15-20 0.6-2.0 [0.15-0.17|7.9-8.4 | <2 \Low-------|0.24 
30-60 20-25 0.6-2.0 10.16-0.18/7.9-8.4 | <2 | Low }0.43 
1 { | | 
L3--e-n---------- 0-2 10-15 | 2.0-6.0 ]0.11-0.15|7.4-7.8 <2 Low------- 0.24| § 3 <.5 
Dateland 2-40 10-20 =| 0.6-2.0 }0.11-0.1517,.9-8.4 <2 Low------- 0.24 
40-60 10-20 | 0.6-2.0 }0.12-0.1417,9-8.4 <2 Low------~ 0.24 I 
| | | 
14--------------- 0-2 10-20 2.0-6.0 10.05-0.10/8.5-9.0 8-16 5 | 3 <1 
Dateland 2-40 10-20 | 0.6+2.0 |0.05-0.10/8.5-9.0 8-16 
40-60 10-20 | 2.0-6.0 |0.05-0.08/8.5-9.0 | 8-16 
I I | | I 
1§-------- nen eee | 0-8 10-15 2.0-6.0 {0.09-0.11|7.9-8.4 <2 5 | 8 | .5-1 
Denure | 8-54 10-20 2.0-6.0 |Q.11-0.13/7.9-8.4 <2 I 
54-60[ 20-30 0.2-0.6 {0.14-0.16|7.9-8.4 | <2 
| i | | 
16, 1l?----------- 0-2 | 5-15 2.0-6.0 [0.13-0.15|7.9-8.4 | <2 5 3 [| .5-1 
Denure 2-54 10-20 | 2.0-6.0 }0.11-0.1317.9-8.4 «<2 I 
54-60; 20-30 | 0.2-0.6 10.14-0.16/7.9-8.4 <2 | 
I I | I | | | 
Lb seat eena ete ( 0-15] 27-35 0.2-0.6 }0.19-0.2117.9-8.4 <2 5} 5 [eed 
Denure 115-54] 10-20 |{ 2.0-6.0 10.11-0.13/7.9-8.4 <2 | 
54-60} 20-30 | 0,2-0.6 (0.14-0.16|7.9-8.4 <2 | 
{ | I | { ( { | | 
19*: | | | | | I I | | 
Dumps . I f | I 1 | | 
! l I | | t 
Pits | \ | | I | 
| | \ | | ! I { 
20--------------- Q-13( 50-55 0.06-0.2 10.15-0.17/7.9-8.4 «<2 High------ 0.28} 5 8 | <1 
Gadsden 13-42] 50-55 0.06-0.2 {0.15-0.1717.9-8.4 <2 High------ 0.28 | 
42-60| 27-30 0.2-0.6 |0.19-0.2117.9-8.4 | <2 Low----~--- 0.37 | 
| | | | | | | 
21--------------- { 0-14] 10-20 0.6-2.0 (0.13-0.15|7.9-8.4 <2 0.28| 5 3 | <.5 
Gilman 14-60) 10-15 0.6-2.0 )0.16-0.18/7.9-8.4 <2 0.43] 
| | \ | 
22----- one -n- [| 0-12 30-35 0.2-0.6 }0.19-0.21/7.9-8.4 <2 0.32) 5 {| 4L | «.5 
Gilman 112-60| 10-15 0,6-2.0 }0.16-0.18|7.9-8.4 <2 {0.43 | ! 
| | | I | 
A alata tated } 0-24} 40-55 {| 0.06-0.2 10.14-0.17}7.9-8.4 <8 10.32| 5 | 8 <2 
Ginland 24-60 20-30 | 0.2-0.6 {0.05-0.10/7.9-8.4 | <8 Moderate [0.28 
| | 1 | 
24 en - nn nn ene ne 0-13 30-40 0.2-0.6 [0.16-0.18|7.9-8.4 | <2 Moderate 0.32{/ 5 | 4L <.5 
Glenbar 13-60 18-35 0.2-0.6 10.19-0.21/7.9-8.4 | <2 Moderate 0.37 1 
| I | 
25%: | | 
Gunsight-+------ 0-3 15-25 0.6-2.0 10.04-0.1017.9-8.4 | <8 5 | 8 425 
3-12 20-27 0.6-2.0 0.10-0.1517.9-8.4 | <8 
12-60 10-20 0.6-2.0 0.04-0.10/7.9-8.4 | <8 
| | I 
Cipriano-------- 0-2 15-25 0.6-2.0 0.12-0.1517.9-8.4 | <2 Low--=~--- 0.324 1 8 <.5 
| 2-9 15-25 0.6-2.0 0.05-0.0817.9-8.4 | <2 Low------- 0.20] 
9 ae aa ara: fh, amie [ee eeeteoe ees Sil 
{ | I | | I 
26% I | | | \ 
Gunsight-------~- 0-3 | 15-25 | 0.6-2.0 0.04-0.10/7.9-8.4 | <8 | Low-----~- (S.L 8 <.5 
3-12 20-27 | 0.6-2.0 0.10-0.1517.9-8.4 | <8 |Low------- 10.28] 
12-60 10-20 | 0.6-2.0 0.04-0.1217.9-8.4 | <8 Low---~--~ 0.10] 
| l | | 


See footnote at end of table. 
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TABLE 13.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


{ | {| Erosion|Wind | 
Soil name and Depth| Clay | Permeability|Available Soil Salinity] Shrink- | factors(erodi-|Organic 
map symbol | { water reaction swell | |bility| matter 
I capacity | | potential K T |group | 
In |} Pct In/hr In/in | pH mmhos/em I t i Pct 
J I i I \ 
26*: | l I | | 
Pinamt--------~-- O-2 | 20-27 0.2-0.6 [0.04-0.12}7.9-8.4 <4 Low-~--~-- 0.15} 5 | 8 S05 
2-231 20-35 | 0.2-0.6 0.03-0.11}7.9-8.4 <4 Lowerrr~-- }0.15 t 
23-60[ 10-20 2.0-6.0 0.03-0.1017.9-8.4 <4 Low----~-- [0.15 | 
\ I t I | | I \ 
2]----------~---- | 0-3 10-15 0.6-2.0 40.03-0.1117.9-8.4 | 4-16 [Low------- 0.201 24 3 .5-.8 
La Palma 3-28 25-35 | 0.06-0.2 0.05-0.14 >8.5 | 8-16 {Moderate 0.32 
28 oI a =a orks shia He lee seers, ae 4 | 
I [ 
28 - ane wen nee 0-15 15-20 | 0.6-2.0 10.15-0.181/7.9-8.4 <8 | Low------- 0.43} 5 | 4L | .5-.8 
Laveen {15-42 10-18 | 0.6-2.0 0.15-0.1817.9-8.4 <8 Low------- 0.55] 
142-60 15-20 2.0-6.0 }0.10-0.1317.9-8.4 <8 Low------- 0.24] { 
| | ! | 
29 enn nn nen n nn ee O-2 } 27-34 | 0.2-0.6 {0.19-0.2117.9-8.4 | <2 Moderate 0.49| 5 } 4L <1 
Marana | 2-60] 27-34 | 0.2-0.6 0.19-0.2117.9-8.4 | <2 Moderate 0.49 
| | I | ! { t | 
30 --2-- oe e+ | 0-16 10-15 2.0-6.0 {0.11-0.13(7.9-8.4 <2 Low-----~- 0.20; 5 | 3 } .5-1 
Mohall {16-43 25-35 0.2-0.6 0.14-0.21/7.9-8.4 <2 Moderate 0.28 
43-60] 15-20 0.6-2.0 0.11-0.13/7.9-8.4 | <2 Low-----+- 0.32 } 
I ! | | | 
Blece ne econ renee 0-18 20-25 0.2-0.6 (0.16-0.21|7.9-8.4 <2 Low------- 0232) 5 4L 5-1 
Mohall 18-43 25-35 | 0.2-0.6 0.14~0.21(7.9-8.4 <2 Moderate 0.28) 
}43-60 15-20 | 0.6-2.0 0.11-0.13{7.9-8.4 <2 Low------- 10.32] { 
I i \ 
32---- eee n-ne nnn | 0-16 30-35 0.2-0.6 10.16~-0.21/7.9-8.4 | <2 Moderate |0.32| 5 8 5-1 
Mohall 16-43] 25-35 | 0.2-0.6 0.14-0.21/7.9-8.4 | <2 Moderate [0.28] 
143~60[ 15-20 | 0.6-2.0 0.11-0.13/7.9-8.4 <2 Lowe------ 0.32| 
{ | | I 
33* I | \ | | | 
Mohall----~----- 0~16 10-15 2.0-6.0 0.11-0.13/7.9-8.4 | «<2 Lowe-=---- 10.20/ 5 | 3 | .5-1 
116~43 25-35 0.2-0.6 0.14-0.21|7.9-8.4 <2 Moderate [0.28 | 
43-60 15-20 0.6-2.0 0.11-0.1317.9-8.4 <2 Low------~ 0.32 | 
| | I | 
Denure----~--~--+ 0-2 5-15 | 2.0-6.0 0.13-0.15]7.9-8.4 | <2 (Low------~ 0.55] 5 3 f .5-1 
2~54; 10-20 { 2.0~6.0 0.09-0.13/7.9-8.4 <2 Low------~ 0.24) 
154-60 20-30 0,2~-0.6 10.14-0.16|7.9-8.4 <2 Low------~ 0.28 
\ ; t i \ 
34*3 | \ I 
Momo li---------- | O-2 | 10-15 2.0-~6.0 0.04-0.0817.9-8.4 <4 Low~------ 0.10/15! 8 <1 
| 2-34 10-20 2.0-6.0 }0.05-0.10|7.9-8.4 <4 | Low------- 0.10 
(34-60 3-8 6.020 }0.03-0.05{7.9-8.4 <4 Low~--~---- }0.02 
| | | | | I 
Carrizo--------- | O-S [| 10-15 2.0-6.0 0.05-0.1017.9-8.4 <2 |Low---~---- 0.17; 5 1 8 <.5 
| 5-60) O-S >20 {0.03-0.04/7.9-8.4 <2 | Low------- 0.10 
| { \ { i I | 
35*: | | | 
Pajarito~----<--- 0-2 | 7-18 2.0-6.0 0.09-0.11/6.6-7.3 <2 Low-+----- 0.20} 5 4 4-.7 
2-23 10-18 | 2.0-6.0 10.13-0.1517.4-7.8 <2 | Low------- 0.32 
123-60( 10-15 | 2.0-6.0 0.13-0.1617.9-8.4 <2 Low------- (0.32 
| \ | | 
Sonoita-------~- | 0-2 | $-12 | 0.6-2.0 0.13-0.15(6.6-7.3 } <2 Low-----7- 0.24] 5 | 3 5-1 
| 2-44 10~20 2.0-6.0 0.07-0.13{7.4-8.4 | <2 Low---~--- 10.20 
144-60] 20-30 2.0-6.0 0.14-0.16|7.4-8.4 | <2 Low------- 10.32 
| i \ | 1 | { 
36 mn wn eee nee nan | 0-15 40-50 | 0.06-0.2 10,315-0.17/7.9-8.4 | «<2 High~----- 0.32/15 8 | 1-2 
Pimer (15-27 25-35 0.2-0.6 10.19-0.21|7.9-8.4 | <2 Moderate 0.43) 
127-60 10-20 | 0.2-0.6 {0.19-0.2117.9-8.4 | <2 Low-~+---- 19.43) \ 
| \ | ! I I | | 


See footnote at end of table. 
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TABLE 13.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


i { | | | Erosion|Wind | 
Soil name and |Depth Clay Permeability|Available| Soil Salinity! Shrink- | factors|erodi-|Organic 
map symbol | | water {reaction | swell | fbilityl matter 
jeapacity | Jpetential | K T [group | 
In Pot In/hr } Infin | pH mmhos/cm| | | [| Pct 
i { i | | I 
aT Fs | | i | | l 
Pinamt------~---- 0-2 20-27 0.2-0.6 10.04-0.12/7.9-8.4 <4 | Low------- 10.15] 5 | 8 1 <.5 
2-23 20-35 0.2-0.6 }0.03-0.11|7.9-8.4 <4 | Low------- [0.15 | 
23-60 10-20 2.0-6.0 10.03-0.10/7.9-8.4 | <4 | Low------- 10.15 | 
| i | I I I 
Momoli---------~- 0-2 10-20 2.0-6.0 10.05-0.10/7.9-8.4 | <4 | Low----~--- 10.10; 5 | 8 <1 
2-34 10-20 | 2.0~6.0 10.05-0.10/7.9-8.4 | <4 | Low------- 10.10 I 
34-60 3-8 6.0-20 10.03-0.05/7.9-8.4 j <4 | Low------- 10.02 
I \ | I | l 
38*, | | | l I l 
Pits I I I | I | 
| I I | | 
39%: | | ( \ { 
Qui lotosa------- 0-2 10-20 0.6-2.0 0.04-0.07|7.9-8.4 <2 |Low------~ 0.05{ 1 8 <1 
2-10 5-20 2.0-6.0 0.04-0.07(|7.9-8.4 <2 | Low------- 0.05] 
10-18 --- -- ace | -- --- [eoeeceeene ----| { 
18 --- --- a we- 0 [eeeeeee--- ----| 
| | I 
Rock outcrop. | | | 
| | | 
GO nnn nnn nnn nn en ne 0-2 0-5 6.0-20 0.06-0.0817.9-8.4 2-4 | Low------~- 0.20] 5 2 < eo 
Rositas 2-60 0-6 | 6.0-20 0.05-0.08|7.9-8.4 2-4 | Low------~- 0.20| 
| | { | \ 
41--------------- 0-2 27-40 | 0.2-0.6 (0.19-0.21/7.9-8.4 <2 (Moderate |0.49| 5 | 8 L=2 
Saminiego 2-30 40-65 | 0.06-0.2 {0.14-0.16/7.9-8.4 <2 |High------ {0.32| | 
{30-60 10-30 0.2-0.6 [0.19-0.21]7.9-8.4 <2 |Moderate [0.49] | 
| I | | | | | 
9 nme nm enn nee enn= | 0-2 10-20 0.6-2.0 }0.19-0.21)7.9-8.4 <2 | Low------- 19.55] 5 | 4b |{ <2 
Sasco | 2-47 4-18 0.2-0.6 [0.16-0.20|7.9-8.4 <2 | Low----==- fO0.55] i 
[47-60 30-40 0.2-0.6 10.19-0.21/7.9-8.4 <2 |Moderate |0.32} | 
| | | | | | I 
Qa SSsctr een eee | 0-12 10-20 0.6-2.0 10.11-0.17/7.9-8.4 <B | Low------- 10.20] 5 | 3 | .5-1 
Toltec [12-36 10-18 0.6-2.0 [0.13-0.18/7.9-8.4 <B | Low------- [0.28] | 
{36-60 10-20 0.6-2.0 10.04-0.06/8.5-9.0 <8 | Low------- 10.10] | 
I I | I I I | I 
44x; I | \ | I i | 
Tremant--------- | 0-2 15-20 0.6-2.0 10.07-0.13)7.9-8.4 <4 | Low------- 10.37) 5 | 4L <.5 
| 2-36 25-35 0.2-0.6 ]0.12-0.21|7.9-8.4 <4 |Moderate [0.28} | 
[36-60 20-35 0.2-0.6 }0.10-0.15|7.9-8.4 <4 |Moderate |0.32| 
| | | | | | 
Denure--~~------- | 0-2 5-15 2.0-6.0 ]0.13-0.15|7.9-8.4 <2 |Low------- }0.17)} 5 | 3 5-1 
| 2-54 10-20 2.0-6.0 10,09-0.13|7.9-8.4 <2 | Low------- 10.24] | 
{54-60 20-30 0.2-0.6 }0.14-0.16|7.9-8.4 <2 [Low-<-==-+ }0.28] | 
| | | I | i { 
Chol dl aletatatatatatatatatetated | O-15 30-40 0.2-0.6 10.19-0.2117.9-8.4 <2 [Moderate (|0,32] 5 4L <1 
Trix }15-60( 25-35 0.2-0.6 0.16-0.21/7.9-8.4 <8 |Mederate [0.32] 
| I | | I I 
46*; | | | | I 
Valva---+------- | O-4 [ 15-25 0.6-2.0 0.08-0.10/7.4-8.4 <2 |Low------- 10.20] 1 8 I <1 
{| 4-16[ 20-35 0.6-2.0 0.04-0.10/7.4-8.4 <2 | Low-~-~--~- [0.17 | 
} 16 | ses | S25 Sted mate So [Ses Seiad 
| | | I { { 
Rock outcrop. | | | { { 
| | | i | | j 
47*: | | | \ \ ( | 
Vaiva----------- | 0-4 | 10-15 | 2.0-6.0 0.06-0.08/7.4-8.4 | <2 (Lowss<e+<— 10.05] 1 8 { <1 
| 4-16( 20-35 | 0.6-2.0 0.04-0.10/7.4-8.4 | <2 | Low-----=- |0.10 
| 16 | =22 | --- tein aioe iieteted [SSS ecese> [she = | 
I | I I | | | | 


See footnote at end of table. 
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TABLE 13.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


| | ' Erosion|Wind 
Soil name and Depth Clay | Permeability|Available Soil Salinity! Shrink- | factorslerodi-~|Organic 
map symbol {[ water reaction | swell | Ibility| matter 
|capacity |potential K T |group 
In Pct In/hr | In/in pH Jmmhos/em| | Pct 
I J | | 
47: | | | | 
Rock outcrop. | | | 
| i | | 
48--------------- 0-8 | 5-15 2,0-6.0 [0.11-0.13]7.9-8.4 <8 | Low 0.20| 5 | 3 <1 
Valencia | 8-28 $-15 2.0-6.6 {0.11-0.13/7.9-8.4 <8 | Low }0.20 
128-46] 18-30 0.2-0.6 (0.14-0.16/7.9-8.4 <8 {Moderate |0.32 | 
146-60] 10-20 0.6-2.0 (0.11-0.13/7.9-8.4 <8 | Low------- 10.20 | 
| | | | I 
49--- ee eo eee | 0-2 5-20 2.0-6.9 {0.11-0.13/7.9-8.4 <2 | Low-----~- {c.20/ 5 | 3 <1 
Why | 2-60 5-20 2.0-6.0 $0.11-0.13/7.9-8.4 <2 | Low-----~- {0.20 | 
| | 


! I | | | 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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("Flooding" and terms such as “rare" and "brief" are explained in the text. 


than. 
estimated] 


TABLE 14.--SOIL AND WATER FEATURES 
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The symbol > means more 
Absence of an entry indicates that the feature is not a concern or that data were not 


| Flooding | Bedrock Cemented | 
I | | | | pan | 
Soil name and Hydro- { | | | | | | 
map symbol logic | Frequency Duration (Months |Depth|Hard- |Depth|Thick-|Uncoated 
group | | | \ ness | | ness | steel 
| | | | In In. il | 
| I I l \ 
ies | | I | | 
Akela------------ 0) |None------~- tard Siac | 4-20|Hard wes || see Hig hnases 
| | | | 
Rock outcrop. | \ | 
| | | I 
2----- oer ccc rnc B {Occasional Brief----- Jul-Sep| >60 --- --- [| ---  |High----- 
Antho | I \ | 
| I { I 
a te c |None-------- --- --- >60 --- --- --- |High----- 
Casa Grande | | 
| ( | 
Ss Tas aan laaaddatenteatelentetten D |Occasional Brief----- Jul-Sep| >60 ees ee <= High----- 
Cashion | | 
I | 
6*: | I 
Cellar----------- | D None-------- --- pes 4-20|Hard =e5 aoe High----- 
| | | 
Rock outcrop. | | | \ | 
| | | | 
Tiss I | | 
Cherioni--------- | D None-------- --- coe 6-21 |Hard $-20|Thick |High----- 
l I \ 
Rock outcrop. | | 
| | | ' 
Benn een ee nnn D None-------- | sS> | +--+ | >60 | --- 8-20|Thick |High----- 
Cipriano | | | | 
| \ | 
9, 10------------- } oc None-------- ss --- >60 | --- --- | <== [High----~ 
Contine | | | 
I \ | 
Pi sssaRsa-sSe7 sere B None-------- | =o os | >60 eSss | sss con High----- 
Coolidge | | | 
\ | | 
Lerssoresas se ces te | B Occasional |Very brief|Jul-Sep| >60 | --- | --- ace High+=--- 
Cuerda | \ | 
I | | | 
13---------------- B |Rare-~---~~- I a Jul-Sep| >60 soe | wee | m=) JHigh----- 
Dateland | | | I 
| | | | 
L4nenn--------- = | 8B None-------~ oe we~ | 260 | <== | -e= J <==) [High----- 
Dateland I | \ | | 
\ | | I | 
15, 16, 17, 18---- B |None----~---- | --- --- >60 cee [ooee oo High----- 
Denure | I | | 
\ { | \ 
19*: | | | | 
Dumps. | \ I | i 
\ \ \ | ( 
Pits \ | I \ 
| I | | 
200-544-555 SRSee> D [Occasional |Brief----- Jul-Sep] >60 Sry) fase! hs High----- 
Gadsden | | | | 
| | | 


See footnote at end of table. 


Risk of corrosion 


Concrete 


Low. 


Low. 


Low. 
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TABLE 14.--SOIL AND WATER FEATURES--Continued 
i Flooding Bedrock Cemented | Risk of corrosion 
| | pan | I 
Soil name and Hydro- | I | 
map symbol logic Frequency {| Duration |Months |Depth|Hard- |Depth|Thick~|Uncoated [Concrete 
group | | t { ness ness | steel | 
| | } In | In | 
| | I 
21, 22------------ B Occasional |Brief----- |Jul-Sep| >60 ess Sc oo High----- | Low. 
Gilman | | | | 
I | | | { | 
23---- 0-2 eno | D [Occasional ([Brief~----- [Jul-Sep] >60 == -o- ---  [High----- |Moderate. 
Ginland | | | | | | 
| | I I 
24---------------- B Occasional |Brief-~--- Jul-Sep] >60 ag == aid High----- | Low 
Glenbar | 
25*: 
Gunsight--------- I B None--~------ | SHS soe >60 | --- --- ools High----- Moderate. 
I | I | ! 
Ciprianon--<-++=— I D NOhee oases | ee ee | >60 aad 8-20(Thick |High----- Low. 
| | J | 
26*: 
Gunsight--------- B None-------- Sas Se | >60 oars sre sas High----- Moderate. 
| { 
Pinamt-----+----- B None---~~-~---~ ie SS | >60 mm- | ree J one High-<---- Low. 
I 
2) ---------- nnn -- c None--~~---- <5 alas >60 v-- |20-40|Thick |High----- High. 
La Palma { | | { 
| | I I | | | 
28 -------4--------- B |None-------- ete oa 260 | --- [| --- wat High===<= |Moderate. 
Laveen | 
I | 
29----------------+ B |Rare----~--- Very brief| --- >60 | --- os --- High----- Low, 
Marana | | 
J { 
30, 31, 32-------- | B None--~------ se= | --- >60 --- en- | oH High-~--- |Low. 
Mohall \ l t 
I { 
33” I { 
Mohall--------=--- B |None-------~ aie cae >60 ai oa ~o~ | ---  |High----- Low 
| { I | 
Denure----------- B |None-------- { sa8 (ieee >60 maxied Sam ess High----- | Low. 
| i | | 
34*: | 
Momoli----------- B |None~------- one mnt 2000 [Se vse ss=  [Highren<- Low. 
\ I | | | 
Carrizo---------- | A [Occasional Brief----- Jul-Sep| >60 Sehahe me fo ee High---~-- | Low. 
| | 
3Bes | i | | 
Pajarito--------- | B Nonew------- --- --- >60 | --- -o- --- High-~---- {Low 
| | } 
Sonoita---------- | B None-w------- pad --- >60 | --- == mS High-~--~-- Low 
I I | 
36-----+----+------ | B Occasional |Brief----- Jul-Sep| >60 | --- 25S aos High----- Low. 
Pimer | | | | 
| \ | I | | | | 
37%; | | | | | | | 
Pinamt----------- | B |None-------- | ass | a= >60 | --- | --- | ---  [High----- |Low. 
I | | | | { | 
Momoli---~-------- | B |None--~-----~- \ eos [ 24s 260 | --- | cee aoe: [Highs == | Low 
I | | | | | \ J 
38*. I | | | | | 
Pits | I I | | 
| \ | | | | \ 


See footnote at end of table. 
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Soil name and 
map symbol 


soe 
Quilotosa~------- 


Rock outcrop. 


44q*: 
Tremant~~--~----- 


Denurer sakes 


TABLE 14.--SOIL AND WATER FEATURES~~-Continued 


Risk of corrosion 


Flooding Bedrock | Cemented 
| | | pan 
| | | | ! 
Frequency Duration [Months |Depth|Hard- |Depth|Thick-|Uncoated 
| I | ness ness | steel 
! i i In |! 
| ! \ 
I | | | 
None=-s-e<=+ i iced fae | 4-20}Hard ae bares High----- 
| | | 
| 1 
t I 
Nonesa-senes | aes -o- >60 ee eae ee Hignes-= 
| I 
t | | 
(RaresnKeeee mt aaa! >60 ene tte Batata High----- 
t | | | 
{ I 
|Rare---~---- Joo ees [ste >60 | --- | we" | === [High----- 
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Soil name 


Carrizo--- +--+ 
Casa Grande---- 


Cipriano 
Contine------ soot ters 
Coolidge--------e9rrrr rrr | 
Cuerda--- 
Dateland- 
Denure--— 
Gadsden-----------------o7 


Gunsight--- 
La Palma-- 
Laveen---- 


Pinambcscercsen sheer esos 
Quilotosa-----esr corr nnn nm 
Rositas 


TABLE 15.--CLASSIFICATION OF THE SOILS 


Family or higher taxonomic class 


Loamy-skeletal, mixed (calcareous), thermic Lithic Torriorthents 
Coarse~loamy, mixed (calcareous), hyperthermic Typic Torrifluvents 
Sandy-skeletal, mixed, hyperthermic Typic Torriorthents 

Fine-loamy, mixed, hyperthermic Typic Natrargids 

Clayey over loamy, mixed (calcareous), hyperthermic Typic Torrifluvents 
Loamy-skeletal, mixed, nonacid, thermic Lithic Torriorthents 
Loamy-skeletal, mixed, hyperthermic, shallow Typic Durorthids 
Loamy-skeletal, mixed, hyperthermic, shallow Typic Durorthids 

Fine, mixed, hyperthermic Typic Haplargids 

Coarse-loamy, mixed, hyperthermic Typic Calciorthids 

Coarse-loamy, mixed, hyperthermic Fluventic Camborthids 

Coarse-loamy, mixed, hyperthermic Typic Camborthids 

Coarse-loamy, mixed, hyperthermic Typic Camborthids 

Fine, montmorillonitic (calcareous), hyperthermic Vertic Torrifluvents 
Coarse-loamy, mixed (calcareous), hyperthermic Typic Torrifluvents 
Clayey over loamy, montmorillonitic (calcareous), hyperthermic Vertic 
Torrifluvents 

Fine-silty, mixed (calcareous), hyperthermic Typic forrifluvents 
Loamy-skeletal, mixed, hyperthermic Typic Calciorthids 

Fine-loamy, mixed, hyperthermic Petrocalcic Paleargids 

Coarse-loamy, mixed, hyperthermic Typic Calciorthids 

Fine-silty, mixed, hyperthermic Typic Camborthids 

Fine-loamy, mixed, hyperthermic Typic Haplargids 

Loamy~skeletal, mixed, hyperthermic Typic Camborthids 

Coarse-loamy, mixed, thermic Typic Camborthids 

Fine-silty, mixed (calcareous), hyperthermic Typic Torrifluvents 
Loamy-skeletal, mixed, hyperthermic Typic Haplargids 

Loamy-skeletal, mixed (calcareous), hyperthermic Lithic Torriorthents 
Mixed, hyperthermic Typic Torripsamments 

Clayey over fine-silty, mixed, hyperthermic Typic Camborthids 

Coarse-silty, mixed, hyperthermic Typic Camborthids 

Coarse-loamy, mixed, thermic Typic Haplargids 

Coarse-loamy, mixed, hyperthermic Typic Calciorthids 

Fine-loamy, mixed, hyperthermic Typic Haplargids 

Fine-loamy, mixed (calcareous), hyperthermic Typic Torrifluvents 
Loamy-skeletal, mixed, hyperthermic Lithic Haplargids 

Coarse-loamy, mixed, hyperthermic Fluventic Camborthids 

Coarse-loamy, mixed, hyperthermic Fluventic Camborthids 
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SOILS ON FLOOD PLAINS 


Glenbar-Gilman-Trix: Deep, well drained, nearly level, loamy soils; 
on flood plains 


SOILS ON STREAM TERRACES 


Marana-Sasco-Denure: Deep, well drained and somewhat exces- 
sively drained, nearly level, loamy soils; on stream terraces 


SOILS ON FAN TERRACES 


Mohall-Contine: Deep, well drained, nearly level to gently sloping, 
loamy and clayey soils; on fan terraces 


Denure-Laveen-Dateland: Deep, somewhat excessively drained 
and well drained, nearly level to sloping, loamy soils; on fan terraces 


Cipriano-Pinamt-Momoli: Very shallow, shallow, and deep, well 
drained and somewhat excessively drained, nearly level to sloping, 
very gravelly, cobbly, and loamy soils; on fan terraces 


SOILS ON RELICT BASIN FLOORS 


Casa Grande-Mohall-Dateland: Deep, well drained, nearly level, 
loamy soils; on relict basin floors 


Toltec-Casa Grande-La Palma: Deep and moderately deep, well 
drained, nearly level, loamy soils; on relict basin floors 


SOILS ON HILLSLOPES AND MOUNTAIN SLOPES 


Vaiva-Rock outcrop-Cherioni: Very shallow and shallow, well 
drained and somewhat excessively drained, gently sloping to steep, 
very gravelly and extremely gravelly, loamy soils; and Rock outcrop; 
on hillslopes and mountain slopes 


WARM SOILS ON FAN TERRACES, HILLSLOPES, AND MOUN- 
TAIN SLOPES 


Pajarito-Sonoita-Cellar: Deep, shallow, and very shallow, well 
drained and somewhat excessively drained, nearly level to steep, 
gravelly and very gravelly, loamy soils; on fan terraces, hillslopes, 
and mountain slopes 


*Terms for texture refer to the dominant texture of the subsurface 
between about 10 to 40 inches of the major soils. 
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CONVENTIONAL AND SPECIAL 


SYMBOL 


SOIL LEGEND 


NAME 


Akela-Rock outcrop complex, 10 to 60 percent slopes* 
Antho loamy fine sand 


Casa Grande fine sandy loam 

Casa Grande clay loam 

Cashion clay 

Cellar-Rock outcrop complex, 5 to 60 percent slopes* 
Cherioni-Rock outcrop complex, 5 to 60 percent slopes* 
Cipriano cobbly loam, 1 to 8 percent slopes* 

Contine clay loam 

Contine clay 

Coolidge sandy loam 

Cuerda fine sandy loam 


Dateland fine sandy loam 

Dateland fine sandy loam, saline 

Denure very gravelly sandy loam, 1 to 8 percent slopes” 
Denure sandy loam, 1 to 3 percent slopes 

Denure fine sandy loam, 0 to 1 percent slopes 

Denure clay loam, 0 to 1 percent slopes 

Dumps-Pits association 


Gadsden clay 

Gilman fine sandy loam 

Gilman clay loam 

Ginland clay 

Glenbar clay loam 

Gunsight-Cipriano complex, 1 to 8 percent siopes* 
Gunsight-Pinamt complex, 1 to 8 percent slopes” 


La Palma fine sandy loam 

Laveen loam 

Mohall loam 

Marana silty clay loam 

Mohall sandy loam 

Mohall loam 

Mohall clay loam 

Mohall-Denure association® 

Momoli-Carrizo complex, 1 to 8 percent slopes* 


Pajarito-Sonoita complex* 

Pimer silty clay 

Pinamt-Momoli complex, 1 to 8 percent siopes* 

Pits 

Quilotosa-Rock outcrop complex, 5 to 60 percent slopes* 


Rositas loamy fine sand 


Saminiego silty clay loam 
Sasco silt loam 


Toltec fine sandy loam 

Tremant-Denure complex® 

Trix clay loam 

Vaiva-Rock outcrop complex, 2 to 15 percent slopes* 
Vaiva-Rock outcrop complex, 15 to 50 percent slopes* 
Valencia sandy loam 


Why sandy loam 


*Broadly detined 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 


Reservation (national forest or park, 
state forest or park, 
and large airport) 


Land grant 
Limit of soil survey (label) 


Field sheet matchline and neatline 


AD HOC BOUNDARY (label) amg 
{Aurport ut 
ee at 


Small airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 


LAND DIVISION CORNER 
(sections and land grants) 


ROADS 


Divided (median shown 
if scale permits) 


Other roads 


Trail 


ROAD EMBLEM & DESIGNATIONS 


Interstate 


Federal 


State 


County, farm or ranch 
RAILROAD 


POWER TRANSMISSION LINE 
(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 
(normally not shown) 


LEVEES 
Without road Heererbennnenet 


With road 


Terri 
een TT 
DAMS 
Large (to scale) 
Medium or Small 
PITS 
Gravel pit 


Mine or quarry 
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MISCELLANEOUS CULTURAL FEATURES 


Farmstead, house 
(omit in urban areas) 


Church 
School 


Indian 
Indian mound (label) \ Mound 


Tower 
Located object (label) 

Tank (label) 

Wells, oil or gas 


Windmill 


Kitchen midden 


WATER FEATURES 


DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 
Doubie-line (label) 
Drainage and /or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS 
ESCARPMENTS 


Bedrock 
(points down slope) 


Other than bedrock 
(points down slope) 
SHORT STEEP SLOPE 
GULLY 


DEPRESSION OR SINK 


SOIL SAMPLE 
(normally not shown) 


MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 


Prominent hill or peak 


Rock outcrop 
(includes sandstone and shale) 


Saline spot 

Sandy spot 

Severely eroded spot 

Slide or slip (tips point upslope) 


Stony spot, very stony spot 
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